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Executive Summary

E.1 Overview

This report presents an independent evaluation of the energy savings and market effects of the U.S.
Department of Energy’s Motor Challenge program. Development of the Motor Challenge (MC) was
initiated in 1993, and the program was launched in the fall of 1995. The program is managed by the
Office of Industrial Technologies (OIT) in partnership with U. S. industry. The primary objective of
Motor Challenge isto increase the energy efficiency of motor-driven systems used in the manufacturing
sector. 1n 1999, OIT consolidated a number of its technology deployment programs, including Motor
Challenge, into BestPractices.

This evaluation estimates the energy savings associated with program activities and services delivered
from its launch in 1995 through September 1999. Evaluation of the early accomplishments of Motor
Challengeisrelevant to BestPractices because the consolidated program has adopted many of the
operating approaches of the original effort.

Program Description. Motor Challenge pursues its objectives through two kinds of basic program
activities.

e Motor Systems Efficiency Tool Development and Dissemination. The Motor Challenge has
developed a set of project planning and preventive maintenance tools designed to help facility
managers, their vendors, and consultants identify and cost-justify specific actions to reduce energy
use in their motor systems. The most well known of these tools is the MotorMaster+ motor selection
and management software, which has been distributed to thousands of industrial end users, vendors,
and consultants nationwide.

e Partnership Programs. The Motor Challenge works with many different kinds of organizationsto
ensure that program tools reach end users and vendors when they are making motor system purchase,
management, and maintenance decisions. The Allied Partner Program serves roughly 200
organizations split evenly between vendors and program operators such as utilities, industry
associations, and government agencies.

Key Evaluation Results. Using avariety of research and analysis methods, we found that:

¢ Information, motor management tools, and technical services delivered by the Motor Challenge
program from inception through September 1999 encouraged and enabled industrial facility
operatorsto reduce energy consumption by 520 GWh per year. These savings are valued at $24.9
million at current rates, with annual avoided air emissions of 130,000 metric tons of carbon
equivalent per year.

e Theprogram was highly cost effective. Total program expenditures from inception through
September 1999 amounted to $29.2 million. Program activities stimulated nearly $75 million of
private investment in energy efficiency improvements to industrial motor systems. The discounted
present value of lifetime savings from improvements attributable to Motor Challenge amounted to
over $132 million. That is over four times the amount of program expenditures from inception
through September 1999.

Figure E-1 shows cumulative program expenditures, leveraged private investments in efficient motor
system equipment, annual energy savings attributabl e to the program, and the present value of those
savings for each year in the period under evaluation.



Figure E-1
Key Cost and Benefit Outcomes of the Motor Challenge Program:
Program Inception - September 1999
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E.2 Summary of Evaluation Methods and Results
The research questions addressed in this evaluation are as follows.

o How many end-user facilities, vendors, utilities, and government agencies received assistance from
the program?

e Towhat extent did Motor Challenge participants adopt the “best practices’ recommended and
supported by the program’ stools, informational materials, and training services?

e What portion of reported capital improvements and changes in motor system management practices
were attributable to Motor Challenge?

o How much energy did changes in motor system practices attributable to the Motor Challenge
program save?

XENERGY used avariety of research methods to devel op the information needed to address the
evaluation questions. These included analysis of program records, assessments of end users, vendors, and
government officials who participated in the program, and application of motor system inventory
information from the U. S. Industrial Electric Motor Systems Market Opportunities Assessment (Mar ket
Assessment)? to estimate energy savings. The key results of the evaluation are as follows.

E.2.1 Estimate of Energy Savings

The annual energy savings attributable to the program are estimated at 520 GWh per year; 4,163 GWh
over the useful life of motor system efficiency measures implemented by participants as a result of their
involvement with the program. Table E-1 shows the distribution of these energy savings attributable to
different program components. Program components such as training for vendorsin adjustable speed

1 XENERGY Inc. (1998) United States Industrial Electric Motor Systems Market Opportunities Assessment. U. S. Department
of Energy’s Office of Industrial Technologies and Oak Ridge National Laboratories. See Section 1.2.1 of this report for more
details and key findings.

E-2




drive applications and support for Allied Partnersin their efforts to promote energy-efficient motor
systems yielded particularly high savings, primarily due to their ability to reach large numbers of end
users. Annual emission reductions associated with these energy savings equal 130,000 metric tons per
year; 1,041,000 metric tons over the useful life of the measures.

E.2.2 Cost-Effectiveness

The Motor Challenge program has proven to be highly cost-effective in motivating and enabling
customersto improve the energy efficiency of the motor systemsthey purchase, aswell as supporting
the specification and sale of energy-efficient motor systems by vendors and engineers. By any measure
used to determine the cost-effectiveness of economic programs, Motor Challenge has been amajor
success, even when applying very conservative assumptions in the cost-effectiveness calculations.2 We
estimated the monetary value of energy savings attributable to the program at $24.9 million per year as of
September 1999. The net present value of those energy savings over the useful life of the efficiency
measures is estimated at over $132 million. To achieve these savings, industrial facilities operators who
participated in the program spent an estimated $74.8 million. Over the 6 years of program operation
covered by this evaluation, total program operating expenditures amounted to $29.2 million.

The key cost-effectiveness results for the program are as follows:

e For every dollar it spent over itsfirst 6 years of planning and operation, the program leveraged $2.56
in private end-user investment in energy efficiency measures.

o Energy savings attributable to the program were 4.55 times greater than program expenditures.

e Even applying the rigorous cost-effectiveness standards used to evaluate utility programs, which
count leveraged customer expenditures as a program cost, the program remains cost-effective.

Based on the analysis described above, we conclude that Motor Challenge has been very cost-effective,
especialy in comparison to utility-sponsored rebate programs designed to stimulate the market for
efficient motors. Since the enactment of the 1997 Federal motor efficiency (EPAct) standards, such
programs have experienced difficulties in meeting cost-effectiveness standards, due primarily to the
relatively low unit savings available from upgrading motor efficiency from EPAct to so-called premium
standards. One such program sponsored by utilities in the Northwest suspended operations due to
problems in meeting cost-eff ectiveness criteria.

E.2.3 Breadth of Program Reach

Over the 6-year life of the program, Motor Challenge has established communication channels with
technical and management decision-makers who represent a large portion of U.S. motor system
purchases and energy consumption. As of September 1999, there were 5,655 registered MotorM aster+
users representing 3,664 unique end-user facilities. On average, the registered MotorMaster+ users are
large industrial facilities. XENERGY estimated that they use roughly 20 times more motor system
energy than the average manufacturing plant and 5 times as much as atypical utility-sponsored motor
program participant. Altogether, we estimated that the population of registered MotorMaster+ users
consumed 165,120 GWh/year in electricity versus 1.1 million GWh/year for industrial users as awhole.
Thus, even though registered MotorMaster+ users represent less than 1 percent of all industrial facilities,
they account for 15.2 percent of total industrial electricity use and a comparable portion of motor system
energy.

2 Net present value calculations assumed 8-year measure life. A 10 percent socia discount rate was applied to projected annual
savings. Thisissignificantly greater than the 4 to 7 percent discount rates typically applied to social and economic programs and
reflects the current high productivity of capital in manufacturing. Energy savings are valued at 4.8 cents per kWh, the average
cost of electricity to industrial usersin 1999. Cost savings associated with reduced demand charges are not included.
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Table E-1
Summary of Motor Challenge Benefits, Costs, and Cost-Effectiveness

Annual Program Benefits Measure Lifetime Benefits
Program Component MWh/Year $ Savings/Year MWh NPV of Savings
End users
MotorMaster+ 50,687 $2,432,971 405,495 $12,979,723
ASD Training 22,475 $1,078,779 179,797 $5,755,209
Pump Training 30,829 $1,479,797 246,633 $7,894,605
Showcase 24,148 $1,105,600 193,184 $5,898,296
Energy Matters 35,173 $1,688,305 281,384 $9,006,984
Teleconference 4,227 $202,912 33,819 $1,082,522
End users Subtotal 167,539 $7,988,365 1,340,311 $42,617,339
Allied Partners
V&C 88,352 $4,240,872 706,812 $22,624,741
U&G 93,840 $4,504,340 750,723 $24,030,320
EASA 23,325 $1,119,594 186,599 $5,972,949
AFE 218 $10,460 1,743 $55,803
ASD Training 131,431 $6,308,695 1,051,449 $33,656,422
Pump Training 15,724 $754,744 125,791 $4,026,506
Non End users Subtotal 352,890 $16,938,705 2,823,118 $90,366,741
Total Energy Benefits 520,429 $24,927,070 4,163,429 $132,984,080
Program Costs
Program Administration $ 29,200,000
Customer Investments Energy Efficiency Measures $ 74,781,211
Total Program Costs $103,981,211
Benefit/Cost Tests
Federal Benefit/Cost Ratio 4.55
Utility-type Program Cost Test 1.28

Therefore, at a minimum, Motor Challenge has identified technical and management personnel in 3,664
facilities that account for 15.2 percent of total industrial motor system energy use, or roughly 103,000
GWh per year. In addition to these end users, the program has identified potential decision makersin
2,000 to 4,000 facilities through its Information Clearinghouse and training activities. The customer
identification records that support these operations are a key resource in advancing the mission of the
program.

E.2.4 Extent of Potential Savings Captured in Participant Facilities

Participating end users captured a large portion of energy savings available from motor efficiency
upgrades through actions attributable to the program—about 9 percent of the potential savingsin their
facilities. The evaluation found that many Motor Challenge participants are aready following good
practices in efficient motor purchase decisions. Still, among registered MotorMaster+ users interviewed
for the evaluation, 18 percent reported that they implemented changes to motor system design, purchase,
and maintenance practices that would not have been made in the absence of the program. Based on end-
user reports of motor efficiency upgrades and replacement of motors that would otherwise have been
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rewound, we estimated that MotorMaster+ registered users captured 9 percent of all potential savings
available from those measuresin their facilities.

Motor Challenge has barely scratched the surface in helping end users realize potential energy savings
from system-level improvements, such asimplementation new control strategies or optimization of
compressed air system operations. Between MotorMaster+ users, training session attendees, and users of
various information services, Motor Challenge has reached 6,000 to 8,000 end-user facilities directly.
Using the results of the Market Assessment and the eval uation assessments, we estimate that these
facilities used approximately 200,000 GWh per year in motor system energy. Our best estimate is that
these facilities captured at most 323 GWh per year in system-level improvement savings, or 1.5 percent of
the available potential .

Thisfinding does not imply that Motor Challenge efforts to stimulate changes in end-user practices have
been ineffective. On the contrary, we found that 24 percent of end users who participated in the ASD
training program and 48 percent of those who participated in the Pump System training program reported
that they implemented improvements to the efficiency of their systems that they would not have made in
the absence of the program. Similarly, an assessment of end users who received the Energy Matters
newsl etter found that one-third reported that they had made changes in the way they purchased or
managed motor systems as aresult of reading the newsletter. Rather, the finding reflects the huge pool of
energy savings available from system-level energy efficiency improvements.

E.2.5 Motor Challenge Impacts on the Supply Side of the Market

Allied Partners (vendors and consultants) who participated in the program reported that Motor
Challenge tools were useful in convincing customers to purchase efficient motors and to implement
other motor system efficiency measures. However, the Allied Partner reached relatively few firms
using its early strategy of recruiting individual firms. More recent approachesto trade and industry
associations are more likely to support broader dissemination and use of Motor Challenge tools on the
supply side of the market.

e Recruitment results. Asof September 1999, only 104 equipment vendors and consultants had been
recruited as Allied Partners. By way of contrast, the structuring of a relationship with the Electrical
Apparatus Service Association (EASA) created channels to over 1900 domestic motor dealer and
service shops.

o Useof Motor Challenge tools or materials by vendors and consultants. Ninety percent of the
interviewed vendor and consultant Allied Partners had used MotorMaster+ software. Of those who
use MotorMaster+, 73 percent had used it to help customers with motor selection and 39 percent to
assist themin replace v. repair decisions.

E.3 Lessons Learned and Conclusions

With 6 years of experience in developing the Motor Challenge program, there have been many valuable
lessons learned.

e Motor Challenge has already established extensive and effective channels to personnel
in end-user facilities and through a large number of key Allied Partner vendors. However, the
majority of the potential savings in end-user facilities have not been achieved. The next major effort
must be to develop a set of tools and materials that will support end users and vendors in achieving
system-level savings.

e Program record keeping must be enhanced to enable managers and implementation staff to better
characterize establishments quickly asto function (end-user v. vendor v. utility or trade association),
industry, and size. Thiswill aid in program marketing, client relations management, and evaluation.
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Leveraging the market is essential to maximizing the effect of any national market transformation
program, such as Motor Challenge and now BestPractices for DOE. Suppliers must see motivational
factorsto joining and promoting an energy efficiency program. Thiswin-win situation needsto be
developed and leveraged.

Tools need to be made simple and developed for decision-making at various stages of project
implementation: general plant profiling, screening for technology opportunities, and implementation
of projects. Consideration of time to be spent, or not spent, by different participants in energy
efficiency project implementation should be respected when devel oping tools.

Programs should devel op activities for not only awareness and promotion, but also for
implementation in partnership with industry on a plant level. More extensive resources are needed to
assist Allied Partners to more easily convince and assist end users in project implementation.
Working on a plant-by-plant basis to demonstrate the leading plants in implementing best
management practices for motor-driven systems (motor, pumps, compressed air systems) will go a
long way toward encouraging other companiesto accelerate energy efficiency initiatives—industry
has atendency to follow leaders.



Section 1
Introduction

1.1 Program Overview

This report presents an independent evaluation of the impact of the United States Department of Energy’s
Motor Challenge program. The Motor Challenge (MC) wasi initiated in 1993. The program was
developed and is managed by the Office of Industrial Technologies (OIT) in partnership with U. S.
industry. The primary objective of Motor Challenge isto increase the energy efficiency of motor-driven
systems used in the manufacturing sector. Motor Challenge pursues this objective through two kinds of
basic program activities.

Motor Systems Efficiency Tool Development and Dissemination. Working in cooperation with
industry associations, academic ingtitutions, and the national laboratories, the Motor Challenge has
developed a set of project planning and preventive maintenance tools designed to help facility
managers, their vendors, and consultants identify specific actions to reduce energy consumption in
currently installed motor systems and quantify the costs and benefits of those measures. The most
well known of these tools is the MotorMaster+ motor selection and management software. Over
23,000 copies of the program have been distributed to end users, vendors, consultants, utilities, and
government agencies. Site assessment programs have also been devel oped for pump and compressed
air systems. In addition to these computer-based tools, the Motor Challenge has devel oped awide
range of technical materials to support energy efficiency efforts. These include technical briefs, case
studies, sourcebooks, and training manuals.

The Motor Challenge has developed a number of channels by which to disseminate these materials.
These include an information clearinghouse, a Web site, a newd etter, conferences, tel econferences,
training workshops, and partnerships with awide variety of organizations with links to end users and
vendors.

Partnership Programs. The Motor Challenge works with many different kinds of organizations to
ensure that program tools reach end users and vendors when they are making motor system purchase,
management, and maintenance decisions. The Allied Partner Program serves roughly 200
organizations, split evenly between vendors and consultants on one hand and utilities and government
agencies on the other. In return for agreeing to promote the objectives of the Motor Challenge, Allied
Partners receive Motor Challenge tools and materials in quantity at no or very low cost. They then
distribute them directly to end users or use them in other ways to promote energy-efficient motor
systems. For example, many utilities have used MotorMaster+ to support the design of rebate
programs for energy-efficient motors.

The Motor Challenge has devel oped customized partnerships with industry organizationsthat are
designed to enhance the services those organizations provide to members while advancing the
program’ s objectives. For example, the Technical Association of the Pulp and Paper Industry
(TAPPI) has heavily advertised Motor Challenge materials and toolsin its publications catalog and
distributed over 400 copies of MotorMaster+ to pulp and paper mill plant engineers nationwide. The
Hydraulic Institute has worked with the Motor Challenge to develop and distribute training materials
on pump system efficiency.

The Office of Industrial Technologies administers the program, which contracts with a variety of
organizations for tool development, operation of the Information Clearinghouse, and partnership program
development.



1.2 Evaluation Objectives and Methods

1.2.1 Setting for the Evaluation

In 1996, OIT commissioned a study to characterize the inventory of motor systemsin usein U.S.
industrial facilities and to estimate the potential for energy savingsin these systems. This study, U.S.

Industrial Electric Motor Systems Market Opportunities Assessment (Mar ket As@essment)l, was based
primarily on an on-site inventory of 265 industria facilities, including a statistically representative sample
of 254 manufacturing plants. The inventory collected detailed information on motor-driven systemsin
the sample facilities, including size, age, application, part-loads, and hours of use. Thisinformation was
used to estimate motor system energy use disaggregated by industry (2-digit SIC category) and major
application. The energy use estimates were then combined with information from a number of sources,
including engineering analyses, panels of industry experts, and case study results, to estimate potential
energy savings for key motor system efficiency measures. The inventory also collected information from
plant managers on their practicesin regard to purchase, management, and maintenance of motor-driven
systems.

Among the key findings of the Market Assessment were the following.

e Industrial motor systems represent the largest single electrical end usein the American economy. In
1994, industrial electric motor systems used in production consumed over 679 billion kwh, or
roughly 23 percent of all electricity sold in the United States.

e Potential industrial motor system energy savings using mature, proven, cost-effective technologies
range from 11 percent to 18 percent of current annual usage, or 62 to 104 billion kWh per year, in the
manufacturing sector alone. The mid-range estimate of potential savingsis 14.8 percent of tota
current motor system energy use in the manufacturing sector.

o Motor system efficiency measures can be classified into two types. efficiency upgrades for individual
components such as motors, pumps, or fans, and improvements in the design, configuration, and
control of motor-driven systems, which consist of a motor, controls, and connected machinery that
work together to perform a specific task. These system level improvements offer by far the largest
portion of potential savings—71 percent of the total.

o Exceptinthelargest facilities, the level of knowledge and implementation of systematic approaches
to motor systems energy efficiency islow.

e Overcoming the barriersto adoption of efficient motor systems purchase and management practices
will be difficult. These barriersinclude: conflicting priorities for capital investment, long capital
replacement cycles, understaffing and inadequate training for plant maintenance and management
divisions, and conflicting motivations among equipment suppliers.

The Market Assessment provided the market context, detailed baseline energy use estimates, and
estimates of potentia energy savings needed to assess the effects of the Motor Challenge.

1 XENERGY Inc. (1998) United States Industrial Electric Motor Systems Market Opportunities Assessment. U. S. Department
of Energy’s Office of Industrial Technologies and Oak Ridge National Laboratories.
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1.2.2 Evaluation Objectives

The primary objectives of this evaluation areto:

Assess the effects of the Motor Challenge on the motor system purchase, management, and
maintenance practices of end users who received tools, informational materias, or training services
from the program.

Assess the effects of the Maotor Challenge program on the motor system specification and sales
practices of vendors and consultants who received tools, informational materials, or training services
from the program.

Assess the effects of the Motor Challenge program on utilities and government agencies that used
Motor Challenge tools and materialsto plan or implement their own motor system efficiency
programs.

Develop a credible estimate of energy savings associated with improvements in motor systems with
changes in end-user, vendor, and utility practices and programs attributable to Motor Challenge.
Place the program accomplishments mentioned above in the context of the larger market for industrial
motor systems.

Identify initiatives that are likely to enhance program results.

1.2.3 Overview of Evaluation Methods

The evaluation research and analysis activities were designed to answer the following four questions.

How many end-user facilities, vendors, utilities, and government agencies received materials, tools,
and training services from the various Motor Challenge components? (How many establishments
participated in the program?) To address this question, XENERGY analyzed records maintained by
Motor Challenge program administrators to establish the universe of establishments that had
participated in various components of the program. In most cases, program records were maintained
onindividuals, for example: registered MotorMaster+ users or attendees at training programs.
However, changes in motor system purchase or specifying practices are made at the establishment
level. Therefore, the first step in characterizing these changes and estimating associated energy
savings was to ensure that the lists of individuals receiving materials and services from the program
were as complete as possible. The second wasto transform the lists of individualsinto alist of the
unique end-user facilities and vendor establishments those individual s represented.

To what extent did Motor Challenge participants adopt the “ best practices’ recommended and
supported by the program’ stoals, informational materials, and training services? The Motor
Challenge tools and services were each designed to encourage and enable end users and vendors to
take specific actions in their businesses to improve motor system energy efficiency. These included
upgrading the efficiency of motors upon replacement, replacing instead of repairing or rewinding
motors upon failure, using energy-efficient configurations of components and controlsin pump, fan,
and air compressor systems, and practicing awide range of preventive maintenance. Once we
determined the range of tools, materials, and services aMotor Challenge participant had received, the
next step was to determine the extent to which that establishment had adopted the practices supported
by those specific program elements. This was accomplished for groups of end-user and vendor
partici pants through telephone evaluations.

What portion of reported changesin motor system practices were attributable to Motor Challenge?
For research operations, this question is usually phrased: What portion of the changes would likely
have been made in the absence of the program? In the assessment, we probed this question from a
number of angles. For example: What had the participants motor system purchase or specification
practices been prior to receiving tools and information from the program? How much knowledge of
energy-efficiency issues did participants have prior to contact with the program? In what specific
ways was the information received from the program used to support changes in the subject practices?
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What other factors affected the subject decisions? What, in the participant’ s opinion, was the likely
course of eventsin the absence of the program tools and information? XENERGY used information
from other market research to supplement the analysis. These analyses resulted in the estimation of a
“net” number of motor systems affected by the program.

e How much energy did changesin motor-system practices attributable to the Motor Challenge
program save? Savings estimation methods varied depending on whether the participant was a
vendor or end-user and on the specifics of the program materias and services provided. For end
users, we generally used the following sequence of steps to estimate energy savings for selected
facilities.

1. Identify the energy-saving measures targeted by the Motor Challenge tools and services the
selected customer received. For example, MotorM aster+ was specifically designed to provide
cost/benefit analysis of motor selection and replacement options. Thus, the target measures were
to replace failed motors that would otherwise have been repaired or rewound and to select
premium efficiency motors for replacement or new applications.

2. Estimate the total annual energy use of motor systems potentially affected by the measures at the
selected facility. In the case of MotorMaster+, this was the annual energy use of the motors that
failed during the year, plus the energy use of motors purchased to power new applications (if
any). XENERGY combined information from the assessment with results of the Market
Assessment to estimate the base level energy use for the motor systems affected by the measures.

3. Estimate the annual energy use of systems affected by measures taken as a result of participation
in the program. This calculation applied the results of the analysis of net program effects to the
estimate of total energy use for affected systems developed in Step 2 above.

4. Estimate the energy savings associated with measures taken as a result of participation in the
program. Thiswas accomplished by applying measure-specific “savings fractions’2 devel oped
for the Market Assessment to the results of Step 3. The savings fractionsin the Market
Assessment were developed using a variety of sources, including engineering analysis,
documented savings from case studies and utility DSM programs, and an assessment of industry
experts.

Once the program-rel ated energy savings were estimated for each selected site, the results were
projected to the population of participants using standard statistical methods.

We used a similar approach to estimate savings associated with changes in vendors' motor system
specification and sales practices. 1n those cases, however, the total potential energy use affected by
the measures were based on estimates of the annual volume of systems sold or specified by the
selected vendors and consultants.

See Sections 3 and 4 of this report for more details on the eval uation methods used.

1.2.4 Perspectives on Selection of Evaluation Methods

Asin dl program evaluations, the methods deployed for this study represent the result of practical
accommodations and trade-offs among a number of factors. These included OIT’ s research priorities,
schedule, and budget. In addition, XENERGY faced a number of constraints that are typica of post hoc
evaluations. First, over the 5 years of operation prior to the evaluation, the program had experimented
with awide variety of different approaches. Some early components of the program had been terminated
or significantly altered. Thus, we had to group various similar kinds of program initiatives together and
isolate their common components for evaluation. Second, program record keeping procedures and
databases had been designed, quite appropriately, to support program administration and to minimize the

2 The term “savi ngs fractions’ here denotes the ratio between potential annual energy savings and total annual energy use for a
specified motor system or set of motor systems with common application within a given facility.
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reporting burden on participating end users and vendors. Thus, information about participants that was
important for evaluation procedures, such as determining the group and projecting results to the
population of participants, was often missing from program records. OIT and its contractors are currently
adopting participant tracking procedures that will greatly facilitate evaluation and program marketing in
the future.

Beyond these typical program evaluation challenges, the reader should be aware of the following in
interpreting the results of this evaluation.

Importance of “second order” effectsin assessing program accomplishments. Program-related
energy savings occur when something happens in the end-user facility that would not have happened in
the absence of the program. In the case of Motor Challenge, these events would include the install ation of
premium efficiency instead of standard motors; replacement of failed motors that would ordinarily have
been repaired and returned to service; the use of on-site measurements and load profilesinstead of “rule
of thumb” to guide compressed air system design; and the implementation of new preventive maintenance
routines. For program elements addressed directly to end users—say the dissemination of the
MotorMaster+ program—it is relatively straightforward to quantify these effects (at least conceptualy).
One needs to develop alist of al the facilities that received the software, interview customers at a
selection of those facilities to characterize the effect of the software on their motor purchasing practices,
and project the results to the population of all customers receiving the software. This, in fact, isthe
approach we used for program elements that dealt directly with end users.

However, early in the program’ s development, its administrators realized that they needed to tap the
interests and outreach capabilities of vendors, industry organizations, and utilities to get Motor Challenge
tools into the hands of a significant number of end users. None of the Allied Partners contacted for this
study were willing to furnish the names of customers whom they served using tools and materials from
Motor Challenge. In many cases, it was clear that they had not kept track of thisinformation. Thus, for
the Allied Partner elements of the program, we needed to develop proxies for program effects at the
facility level. For vendors who sold equipment, we collected information on the volume of sales of key
motor system components, changes in the share of efficient components, and vendor attribution of those
changes to the Motor Challenge program. For utility programs, the chain of events between the Motor
Challenge intervention—a provision of MotorMaster+ to guide program planning—and changesin
energy use at the facility level was even longer and more subject to variability.

We address the challenges of characterizing secondary effects by explicitly stating the assumptions used
to estimate energy savings, clearly identifying the sources for assumed quantities, and sel ecting the most
conservative among the various options. We discuss these assumptions in presenting the results for each
program component. We believe the results obtained through these methods provide at least areliable
basis to compare the effects of various components of the program. They can also inform decisions
regarding the relative value of efforts to increase the level of documented information available for
evaluation of different program components.

Use of savings fractions and industry aver age consumption factor sto estimate gross ener gy savings.
Given the program’ s national scale, long operating period, variety of energy-saving measures supported,
and diversity of customers served, collection of site-specific data such as eectric bills or equipment
inventories to support savings estimates was infeasible. Moreover, it is not clear how such information
could have been processed in a consistent way to estimate gross energy savings. For each selected
facility, we devel oped estimates of motor system energy using site-specific measurements of size, such as
number of employees or motors purchased, and annual energy use factors specific to the facility’s SIC
category. These energy use factors were based on the results of the motor system inventory of 254
manufacturing facilities undertaken for the Market Assessment and included energy use per employee and
energy use per motor. Where possible, we checked these estimates against energy consumption
information provided by the interviewee. The savings factors discussed above were then applied to
appropriate energy estimates to generate energy savings estimates.
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Of course, there is significant site-to-site variation in motor energy use per employee, even within 2-digit
SIC categories. Sotoo isthere variation in the level of energy savings that can be achieved through a
given type of measurement. However, thereis no way to capture this kind of information at the facility
level short of the intensive on-site data collection and processing carried out for the Market Assessment.
Therefore, we found it was best to use the results of the Market Assessment, coupled with site-level
information that interviewees could reliably provide, to arrive at energy use and savings estimates. This
approach has the further benefit of limiting the potential for finding outlandishly large effects at a given
site due to measurement problems or other anomalies, which may, in turn, lead to inflated estimates of
overall program effects when they are weighted up to the population.

Overlap of end users affected by different program components. It is possible that some of the end
users who received tools and services directly from the program were also involved in projects planned
and implemented by vendors who used Motor Challenge tools and services. Thus, it is possible that
Allied Partners who reported changing the share of efficient equipment sold or specified were referring to
projects attributed to the effects of the program in interviews with end users. We tried to minimize
potential double counting by addressing the savings achieved by vendors, consultants, and other supply-
side market participants through ng only those groups who participated in program components
other than the registered MotorMaster+ users (Allied Partners or Training Sessions). Also, in analyzing
program elements addressed to end users, we went to great lengths to identify and eliminate duplicate
listings of individual facilities.

For some program elements, we assumed that there would be a high degree of overlap and therefore did
not undertake separate estimates of program effects. The most important example of this strategy is our
treatment of the Information Clearinghouse. For purposes of this study, we assumed that information sent
by the Clearinghouse was generally used in conjunction with other program materials and services, such
as the MotorMaster+ software or technical training, for which a higher level of documentation was
available. Therefore, we do not attribute effects or savings to the Clearinghouse independent of other
components.

1.3 Structure of the Report
The remaining sections of this report cover the following topics:

e Section 2: Program Description provides a detailed description of al elements of the program and
anarrative of their development.

e Section 3: Effects of End-User Components presents eval uation methods and findings regarding
program effects on end-user practices and associated energy savings.

e Section 4: Effects of Non-End-User Components presents evaluation methods and findings on the
program’ s effects on Allied Partners and other supply side actors practicesin regard to the
promotion, sale, and specification of energy-efficient motor systems and associated energy savings.

e Section 5: Conclusions and Recommendations places the evaluation findings in the context of
current market conditions and provides suggestions to enhance the effectiveness of the program.



Section 2
Program Description

2.1 Program Objectives

Motor Challenge pursues an objective to devel op best practice information and toolsin cooperation with
industry associations and energy efficiency organizations and then to distribute technical products and
training either directly by the Program, or through Allied Partners (vendors and others), to end users of
motor systems to promote a systems approach in the way these systems are managed, maintained,
upgraded, and improved.

Motor Challenge was launched in October 1993. From the start, the program faced the challenge of
changing ingrained business and engineering practices among end users and vendors without resorting to
providing them with financial incentives. Inthefirst 3 years of operation, the program experimented with
avariety of program activities, services, and delivery strategies. Within the past 2 to 3 years, the program
has settled on the following two core strategies and activities.

e Tool Development. The program’s primary technical activity isto develop a set of technical decision
tools to support end usersin their effortsto identify and implement cost-effective motor system
efficiency measures, as well as vendors and others in their efforts to promote and sell efficiency-
related products and services.

o Partnership Development. The program is actively cultivating partnership arrangements with
vendors, consultants, industry associations, utilities, and government agencies to accomplish a
number of objectives. These include expansion of dissemination channels for program tools;
development of new tools, services, and program components; and joint action on a variety of
matters, including customer education and development of equipment standards.

Throughout the development of Motor Challenge, the following technical and program design principles
have guided program managers.

e Promote a“systems’ approach. Industrial engineers have long known that careful matching of the
elements of amotor system—motors, controls, couplings, and process machinery—to the work to be
performed yields far more savings than upgrading the efficiency of the individual components. The
practical procedures and the benefits of the systems approach are stressed in program tools,
publications, and case studies.

e Harnessthe business motivations of end users, manufacturers, and vendorsin disseminating
technical information and promoting energy efficiency. Throughout, Motor Challenge has
emphasi zed not only the energy savings associated with improved motor system efficiency, but other
benefits of efficiency improvements. These include increased control over production processes,
reduced waste, and an improved production environment for workers. The program has a so sought
to work with manufacturers and vendors to identify and exploit competitive advantages associated
with promoting efficient motor systems.

2.2 Current Motor Challenge Offerings

2.2.1 Technical and Business Decision Tools

The following paragraphs briefly describe the most frequently requested tools devel oped and distributed
by the Maotor Challenge. OIT is now undertaking a major tool re-engineering effort to design tools that
are easier to use by both end users and suppliers. The toolswill also be designed to lead customers and
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vendors through the steps of profiling motor system energy use within afacility, identifying cost-effective
opportunities to save energy, and implementing energy efficiency actions.

o MotorMaster+ Motor Selection and Management Software. MotorMaster+ contains a database of
efficiency, price, and other catalog information for more than 25,000 3-phase, integral horsepower
el ectric motors produced by major manufacturers. Using this database, the algorithms contained in
the program, and information on motors currently in use, vendors and end users can identify specific
models that will provide the most cost-effective replacement for afailed motor, given its specific size
and application. The program can also be used to analyze the benefits of replacing versus repairing a
failed motor. Other modules support motor inventory management. To date, over 23,000 copies of
MotorMaster+ have been distributed to end users, vendors, consultants, utilities, and government
agencies. Utility and government program managers have also used the MotorMaster+ database to
set product eligibility requirements and incentive levels for premium efficiency motor rebate
programs.

e Pumping System Assessment Tool (PSAT). PSAT estimates pump system efficiency based on a
limited number of on-site measurements. It will assess the overall efficiency of a pump system
relative to its optimal performance. This information can then be used to determineif further
engineering analysisisjustified to improve the pump itself and its system components and controls.

e ASDMaster. ASDMaster is a software program that assesses the feasibility and cost-effectiveness of
adding Adjustable Speed Drive controlsto a motor system. The program was devel oped under the
auspices of the Electric Power Research Institute (EPRI). Motor Challenge has licensed this software
from EPRI, sponsorstraining in its use, and distributes the software to trainees.

e AirMaster. AirMaster is acomputer-based compressed air system assessment product. Its primary
purpose is to estimate compressed air system energy use and load profile based on a guided set of on-
site observations and measurements. This information can then be used to estimate the potential
savings from avariety of common compressed air system efficiency improvements. The product has
recently been significantly revised to make it easier to use.

2.2.2 Training Programs

Motor Challenge has conducted or co-sponsored technical training sessions in a wide range of motor
system topicsincluding: use of MotorMaster+ and motor selection; basic pump system efficiency topics
and recently the use of PSAT; basic ASD operations and use of ASDMaster. To date, 4,536 individuals
representing an estimated 2,923 establishments have registered for these courses. Approximately 59
percent of these were commercia and industrial end users; the remainder were vendors, consultants,
utilities, and government agencies.

2.2.3 Showcase Demonstrations

Showcase Demonstrations devel op information on the field performance of efficient motor system
technologies and design practices. In exchange for technical assistance from the Program’ s technical
experts, customers arrange for monitoring and verification of energy savings associated with various
motor system efficiency measures. Motor Challenge uses the documentation of the Showcases to develop
case studies on advanced technologies that facility managers can use to assess the applicability of similar
measures to their own facilities. To date, 13 technical motor system case studies have been devel oped.

2.2.4 Information Services

The Motor Challenge compiles and disseminates technical information on awide variety of motor system
topics through the following channels: a staffed information clearinghouse, a World Wide Web site, a
newsletter distributed to over 25,000 individuals, and through the Allied Partner network (see below).
The materials distributed through these channelsinclude:

e Technica guidesto identifying and implementing motor system efficiency measures.
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e  Sourcebooks on avariety of motor system topics, including motors, adjustable speed drives, and
compressed air systems.

e (Case studies of successful motor system efficiency projects, including complete narratives of the
Showcase Demonstration projects.

e Major research reports commissioned by OIT, such as the Market Assessment.

Table 2-1 shows the volume of information requests handled by the Information Clearinghouse. Cases
handled represent instances where Clearinghouse staff used program resources to address specific
technical questions from callers (as opposed to fulfilling orders for publications). By the end of 1998, the
Clearinghouse had handled over 11,000 requests for information and 1,100 technical assistance cases.

Table2-1
Volume of Information Clearinghouse Activities

Cumulative Number of FY 1997 FY 1998
1Q 20Q & 3Q 4Q 1Q 2Q 3Q 4Q
Requests 1,998 5,021 6,561 7,888 9,004 10,387 11,082
Technical Assistance Cases 138 364 505 636 817 965 1,101

2.3 Program Delivery Channels

2.3.1 End-User Direct Channels

Initially, Motor Challenge employed a partnership approach to deliver program services. The Motor
Challenge Partnership was begun in 1995. To become a Partner, an organization completed an
application and signed an agreement committing to pursue the goals of the program. Partners were
provided access to the information clearinghouse, the decision tools (any partner employee could register
for and receive a copy of MotorMaster+ software), some training opportunities free of charge, the
newsletter, and a variety of free publications. Motor Challenge Partners were under no obligation to
implement specific practices, designs, or equipment purchases. Figure 2-1 shows the number of partners
in the program by type through the end of 1998.

Active recruitment of end users into the Partners program was discontinued in late 1997. However,
individuals receiving products were requested to register themselves with the Program. As Figure 2-1
shows, asmall number of end users continued to enroll through the end of 1998. The termination of
recruitment for the Partners program was consistent with Motor Challenge efforts to reduce obstacles to
companies seeking technical assistance and materials from the program. This move was a so consistent
with the increasing emphasis placed on Allied Partners for the dissemination of program materials.

In addition to the Partners program, Motor Challenge developed a variety of channelsto reach end users
directly. Theseincluded the Turning Point newd etter (renamed Energy Mattersin 1999), extensive
placement of articlesin trade and industry publications, two nationwide tel econferences, and training
programs, as well as the provision of information on demand through the Internet and the information
clearinghouse. Finally, the program deploys a number of account representatives to market the program
directly to larger end users. Figure 2-2 shows the chronology of the development of these “end-user
direct” channels as well as of other program elements.

2.3.2 Allied Partnerships

Beginning in 1996, the Motor Challenge directed significant staff, contractor, and field representative

effort towards building Allied Partnerships. The basic concept behind the Allied Partnershipsisto

harness the interests and capabilities of organizations that have direct contact with motor system

purchasers and vendors in order to disseminate Motor Challenge tools and materials. Most Allied

Partners fall into two categories. The first consists of vendors and consultants who have direct

commercial relationships with end users. The second consists of utilities, government agencies, and
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industry organizations that attempt to influence the behavior of end users, vendors, and other constituents
through programs of various kinds. Recruitment for the program began in June 1996. At the end of

FY 1998, there were 104 Allied Partnersin the Vendor and Consultant Category; 96 in the Utility and
Government Category; and 8 manufacturers. See Figure 2-3 for the growth in Allied Partnerships over

time.
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Figure 2-2
Chronology of the Development of
Selected Motor Challenge Program Elements
FY 1994 FY 1995 FY 1996 FY 1997 FY 1998
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** The Turning Point renamed to Energy Matters
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Allied Partners agree to promote energy efficiency with their customers, aswell as within their own
organization. Each Allied Partner is asked to complete an Action Plan outlining the activities they agree
to undertake—product dissemination, training, etc. In exchange, Motor Challenge makes most of its
resources available to Allied Partnersin quantity at no or minimal cost. Allied Partners have accessto a
broad array of Motor Challenge publications and decision tools, which they can distribute to industrial
end usersin the course of their daily business or in conjunction with customer education meetings or
workshops.

Vendors and Consultants. Among vendors, Allied Partners are primarily distributors, dealers, and
consultants who perceive avauein providing their own customers with information on how to increase
the energy efficiency of their facilities. Based on assessment results, these organizations have distributed
approximately 1,800 copies of MotorMaster+. Some Allied Partners were able to achieve a high degree
of leverage for the program. For example, one vendor trained over 2,700 individuals in the use of
MotorMaster+.

Governments, Utilities, and Trade Associations. Motor Challenge a so approached utilities and
government agencies with an interest in industrial energy efficiency to become Allied Partners. These
organizations used the technical resources available from Motor Challenge—in particular MotorM aster+
—to help structure their own programs to promote the purchase of energy-efficient motors. They aso
distributed tools and information to vendors and end users that participated in their programs. As of the
end of 1998, 56 electric utilities, 16 government agencies, and 24 trade and research organi zations were
registered as Allied Partners. Altogether, these organizations worked with over 12,000 end users using
Motor Challenge tools and materias. Over 8,000 copies of MotorMaster+ were distributed through this
channel. Many of the industry organizations enrolled as Allied Partners represented multiple vendors.
For example, the Electric Apparatus Service Association (EASA) distributed Motor Challenge materias
to its 2,000 domestic members.

Figure2-3
Growth in Number of Allied Partners, 1996 - 1998
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Industry Partnerships. Over the past several years, Motor Challenge has devel oped partnerships with
associations representing important groups of end users, manufacturers, and vendorsin the industrial
motor system markets. The basic approach has been to harness OI T’ s technical resources to address
motor system-related technical issues and opportunities that are specific to the industry in question and
affect a broad range of the associations’ members. Industry partnerships aso serve asthe main vehicleto
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develop new types of information, tools, and training offerings. Examples of these partnerships include
the following.

e The Compressed Air Challenge. In 1997, Motor Challenge devel oped an industry partnership with
the Compressed Air & Gas Institute (CAGI), atrade organization of 45 manufacturers of compressed
air system equipment. Nine sponsors, including CAGI and DOE, donated substantial funding to
create a Compressed Air Efficiency Council in the fourth quarter of FY1997. This council was
formed to increase customer awareness and devel op national professional training and certification
programs for plant engineers. In the first quarter of FY 1998, the initiative was renamed “ Compressed
Air Challenge” and began developing marketing materials. The Compressed Air Challenge’ sfirst
program initiative was to develop an introductory training program on compressed air system
efficiency. Thetraining sessions wererolled out in 1999, and over 1,400 people have been trained as
of September 1999.

e Pump System I nitiative. The Hydraulic Institute (HI), a trade organization of approximately 70
pump manufacturers, has marketed a video training program entitled “ Energy Reduction in Pumps
and Pumping Systems” with student and instructor workbooks. HI has formed a“Life Cycle
Costing” committee with DOE’ s facilitation assistance that will be devel oping productsto assist end
usersto address life cycle cost factors in managing and maintaining their pump systems.

e Pulp and Paper Industry Initiative. The Technica Association of the Pulp and Paper Industry
(TAPPI) became an Allied Partner in fourth quarter FY 1997 and distributed over 400 copies of
MotorMaster+ to pulp and paper mills across the country. TAPPI has 33,000 members and provides
Motor Challenge tools and information to them mostly free of charge. Recently, TAPPI has begun to
distribute Motor Challenge material s through its own trade publication channels, and Mator
Challenge-related topics have been featured prominently in TAPPI conferences.

2.4 Estimate of Program Activity Volume

Asdiscussed in Section 1, impact analysis for most of the program components requires that we develop
an estimate of the number of end-user facilities served, as well an estimate of the number of “ units of
service” delivered. Table 2-2 summarizes thisinformation for key program components from program
inception through September 1999. Sources for the “Units of Service Delivered” column consist
primarily of program records and Quarterly Progress Reports. The methods used to estimate the number
of end-user facilities served are summarized in the notes to the table. For some of the program
components, such as fulfillment of publications requests by the Clearinghouse or distribution of
publications by Allied partners, it wasimpossible to devel op a plausible estimate of the number of
facilities served.



Table 2-2
Indicators of Motor Challenge Program Activity Volume

Units of Number End-User
Program Activity Service Delivered Facilities Served
End-User Direct Channels
Publication Requests 11,082 N/A
Technical Assistance Cases 1,101 N/A
Bimonthly Newsletter 25,000 ~7,900"
Copies of MotorMaster+ distributed 6,387 ~1,900°
Motor Challenge Partners N/A 943°
Technical Training Workshops 31 sessions 443*
Allied Partner: Vendors and Utilities
Training Modules Ordered 182 N/A
Training Events Sponsored 98 sessions 1,282*
Copies of MotorMaster+ Distributed 17,150 ~5,1002
Publications Distributed 120,500 N/A

Recent assessment of Energy Matters newsletter readers found that less than half were end users. XENERGY applied ratio of
MotorMaster+ copies distributed to end users/unique facilities to estimate number of facilities receiving the newsletter.
XENERGY estimate based on ratio of copies shipped/separate establishments for registered MotorM aster+ users.

The Motor Challenge Partnership program component was suspended in 1997. These end users were included in the
MotorMaster+ analysis.

Estimate based on average number of attendees per session for program-sponsored trainings.
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Section 3
Effects of End-User Components

3.1 Overview

This section presents analysis of the changes in motor system purchase and management practices
effected by end-user-oriented components of the Motor Challenge program and estimates of the energy
savings associated with those changes. We define “ end-user components’ as those program activities
designed primarily to encourage and equip facility managers with the tools they need to achieve motor
system energy savings through changes in equipment purchase and management practices. By contrast,
the “Allied Partner” components discussed in Section 4 are designed to encourage and equip vendors and
public agencies to promote and sell efficient motor system equipment and related services. In some cases,
Allied Partners distributed Motor Challenge tools, such as MotorMaster+, to end users. Some of these
end users then went on to use these tool s to guide motor system purchases and maintenance. For
purposes of this evaluation, energy savings achieved by this population of end users as aresult of their
direct use of Motor Challenge tools and materials are attributed to the end-user components, regardless of
the channels by which those tools and materials were distributed.?

Table 3-1 lists the end-user-oriented program components, the estimated number of facilities that were
reached by each component, the number of facilities that took energy-saving measures as aresult of their
exposure to the component, and the estimate of energy savings associated with those measures in terms of
MWh and thousands of dollars per year. Taken together, the two training programs in Adjustable Speed
Drive (ASD) and pump system efficiency applications accounted for 32 percent of total savings from the
end-user components. Only 305 facilities took action as aresult of their representatives attending the
training sessions. However, the savings per site associated with these actions were high—an average of
175 MWh per year. Energy savings associated with the use of MotorMaster+ to guide motor purchase
and replacement decisions accounted for 30 percent of savings from the end-user components. The
savings at each facility that reported using MotorMaster+ for this purpose averaged 78 MWh per year.
We estimated that 18 percent of the facilities that received MotorMaster+ were using it to guide motor
purchases.

Among the remaining end-user components, the largest in terms of participation and energy savings
generated was the Energy Matters newsdletter. According to a survey of Energy Matters newsl etter
readers carried out by MACRO International, the program contractor, roughly one-third used information
they found in the newsletter to carry out some kind of motor system energy improvement. Rather than
resurvey the same population, XENERGY combined the results of the MACRO International survey with
information on site-level energy savings from other componentsto arrive at an estimate of energy savings
associated with the Energy Matters newdetter. We followed a similar procedure for estimating energy
savings associated with viewing the teleconference. Finally, we estimated energy savings from the
Showcase Demonstrations by conducting in-depth interviews with the project managers at each site to
characterize the influence of the Motor Challenge program on measure implementation. We combined
these findings with case study information on energy savings for each site to arrive at an estimate of
annual savings attributable to the Showcase Demonstration component.

1 We assess the extent of potential overlap of effects between end user and Allied Partner components below, in connection with
analysis of the impacts of the various components for which such an overlap can be hypothesized.
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Table3-1
Overview of End-User Component I mpacts

Number of Number Took Annual Energy Savings
Program Component Facilities Reached Action due to MC MWh/Year $/Year (000s)

MotorMaster+ (registered users) 3,664 653 50,687* $2,433*
ASD Training 370 87 22,475 $1,079
Pump Training 455 218 30,829 $1,480
Energy Matters Newsletter 7,937 2,646 35,173 $1,688
Teleconference 318 318 4,227 $203
Showcase Demonstration 13 9 24,148 $1,106
Total 167,539 $7,988°

* Includes 37 non-end-users that were outside the intended population frame.
¢ Does not add due to rounding.

The paragraphs below provide a detailed description of the effects of each of the end-user components on
customers motor system purchase and management practices, the methods for estimating energy savings,
and the results of those calculations.

3.2 Registered MotorMaster+ Users
3.2.1 Introduction: Energy Savings Mechanisms and Estimates

During the period under evaluation, the MotorMaster+ software package was the program’s most visible
and widely used tool. The core modules of MotorMaster+ and its predecessors enable usersto apply life-
cycle costing principles to the selection of new motorsto replace failed units and to the decision to
replace afailed motor versus repairing and returning it to service. These, in fact, are the most frequently
used modules of the program.2 Program-induced energy savings occur when facilities staff that use
MotorMaster+ to guide motor purchase decisions:

1. Purchase ahigher proportion of energy-efficient motors than they would have if the software package
were not available.

2. Replace a higher proportion of failed motors than they would have if the software package had not
been available.

XENERGY completed the following basic steps to estimate the energy savings associated with each of
the two mechanisms mentioned above.

2 These modules could also be used to support decisions concerning motor sizing. Other modules support motor inventory
management and preventive maintenance programs. These activities can lead to motor system energy savings. However, a
study of MotorMaster+ use by MACRO (November 1998) found that very few facilities staff used the software package to
support motor sizing or maintenance. We therefore did not question end-users about their use of MotorMaster+ other than
to guide motor selection and replacement decisions.
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Estimate population size.

e Analyze program records to estimate the number of end-user facilities (as opposed to individuals) that
received registered copies of MotorMaster+.

For a group of registered MotorMaster + users:

o Estimate the number of motors purchased and rewound in the year prior to the assessment.
o Estimate the number of premium efficiency motors purchased in the year prior to the assessment.

For savingsfrom incremental purchases of ener gy-efficient motors:

o Estimate the number of energy-efficient motors that each selected end user would have purchased if
MotorMaster+ had not been available.

e Useinformation from the assessment on each selected facility, combined with industry-specific
energy use and savings fractions from the Market Assessment, to estimate energy savings due to the
program-induced purchase of energy-efficient motors at each selected site. Then, sum the site level
results to estimate savings due to efficient motor purchases by selected facilities.

For savingsfrom incremental replacement (versusrepair) of failed motors:

e Estimate the number of motors that each end user would have rewound instead of replacing if
MotorMaster+ had not been available.

e Useinformation from the assessment on each selected facility, combined with industry-specific
energy use and savings fractions from the Market Assessment, to estimate energy savings due to the
program-induced replacement of failed motors at each selected site.

Project theresultsto the population. Then sum the site level results to estimate savings due to efficient
motor purchases by selected facilities.

Almost 20 percent of the MotorMaster+ end users (36) indicated that they implemented some efficiency
improvement as aresult of the software. Table 3-2 displays key intermediate resultsin this estimating
process. The following paragraphs detail the findings and describe customer response to MotorM aster+.

3.2.2 Frame Development and Group Selection

Motor M aster + copies distributed and availability of records. According to Motor Challenge records,
the program distributed 23,000 copies of MotorMaster+ during the evaluation period. Ideally, we would
liketo identify all individuals who received copies of the software when developing a group from which
to estimate energy savings. However, the nature of the software distribution channels precluded
developing a complete population list or frame. Over 17,000 copies MotorMaster+ were sent to Allied
Partners for redistribution to end users and vendors. The Allied Partners were not strictly required to keep
track of the distribution of those copies. However, Allied Partners did submit contact information to the
Motor Challenge program for 6,826, or approximately 40 percent, of the MotorMaster+ packages they
distributed. Faced with this situation, we decided to estimate energy savings for the group that received
the 9,965 registered copies as of the end of FY 1998. The savings estimates were also applied to the 2,250
additional registered copies distributed as of September 1999.



Table 3-2
Summary of Energy Savings Estimates
for Registered Motor M aster + Users

Purchase of Premium- i Replace versus Repair

Efficiency Motors of Failed Motors
Estimated Population (N)
Number of End-User Sites 3,664 3,664
Selected User’s Savings (n = 202)
Number of Systems Purchased/Rewound 16,272 13,183
Number of EE Motors Purchased" 7,285 n/a
% of group that changed practices due to MotorMaster+ 12% 11%
Incremental EE Motors Purchased/Failed Motors Replaced 568 334
Energy savings associated with program-induced actions 541 MWhlyear 2,146 MWh/year
Population Results
Net Savings 9,812 MWhlyear 38,930 MWh/year
Total for both measures 48,742 MWh/year*

e This does not include the 37 non-end-users that were outside the intended population frame. The total
when including the 37 non-end users is 50,687 MWh/year.

Analysistoidentify theregistered MotorMaster + user population among end users. MACRO
International furnished XENERGY with three sets of electronic files containing contact information for
individuals who had registered copies of MotorMaster+ as of December 1998. Altogether these files
contained records for 14,129 registrants from the following sources: Motor Challenge Partners (28.5
percent); Allied Partners (48.3 percent); and Information Clearinghouse (23.2 percent).

Thefirst stepsin creating the group of end-user facilities were to eliminate duplicate individuals and sort
them by type of establishment. Thiswas accomplished through computer sorting routines and visua
inspection of the records. Table 3-3 shows the results of this operation. Representatives of end-user
facilities accounted for 46 percent of the unique MotorMaster registered users. Although there are
potential savings from each type of user, to avoid the likely overlap between end users and non-end-users,
for this eval uation the savings achieved by vendors, consultants, and other supply-side market participants
is addressed through assessments of those groups that participated in other program components (i.e.,
Allied Partners or Training Sessions). The results of this analysis are discussed in Section 4.

Inspection of the use of registered end users showed that there were many instances of multiple users at
one facility. Because savings can only be estimated at the facility level, it was necessary to reduce the list
to unique facilities. Grouping users by company name and facility address, we arrived at afinal count of
2,963 sites for end usersregistered as of December 1998. The final population frame included the
additional 2,250 individuals who had registered through the Information Clearinghouse between
December 1998 and September 1999. These additional registrants were allocated on the same basis as the
original registrants, resulting in an estimated 3,664 end-user facilities with registered copies of
MotorMaster+.
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Table 3-3
Unique Individual Motor M aster + Registered Users
by Establishment Type through December 1998

Number of Unique Percent of Unique
Establishment Type Registered MM+ Users Registered MM+ Users
End users 4,573 46%
Vendors and Consultants 3,062 31%
Utilities and Government 1,796 18%
Equipment Manufacturers 534 5%
Total 9,965 100%

Selection size. XENERGY conducted an assessment of end-user facilitiesto gather information needed
to evaluate end-user response to MotorMaster+ and to estimate energy savings from actions taken due to
use of the software. The selection of facilities was picked at random from the popul ation frame described
above. In most cases, the interviews were conducted with the contact person in the selected group.
Where the initial contact was unavailable, we interviewed the plant manager or other individual familiar
with Motor Challenge. Theinterviews lasted approximately 15 minutes and covered the following topics:
type and size of facility; recognition of Motor Challenge; recognition and use of Motor Challenge tools
and materials; number of motors purchased and rewound in the previous year in various size categories;
use of MotorMaster+ in motor purchase and rewind decisions.

XENERGY staff conducted 19 interviews using a draft questionnaire. Based on the results of thistest,
the questionnaire was substantially revised for deployment as a computer-assisted, closed-ended
assessment. We were able to use most of the data from the initial 19 interviewsin the analysis. The
telephone research contractor completed 220 interviews. Although the questionnaire contained a number
of questions designed to screen out vendors and other non-end-users, close review of the study results
suggested that 37 of the interviewees were vendors or other kinds of organizations that participated in the
motor systems market as OEM manufacturers or research entities. Analysis of the savings these
organizations achieved is similar to that for the end users. Asthe estimates cover simply the 37
interviewees themselves, the results are included without application of weights, and discussionis simply
included as additional notesin this section. Thus, the detailed analysis of end-user savings among
MotorMaster+ users is based on the results of 202 questionnaires.

3.2.3 Estimating Net Savings from Selection of Energy-Efficient Motors for
Selected Establishments

M easur e definition. During the period covered by this evaluation, the definition of standard efficiency
changed for alarge portion of integral horsepower motors sold in the United States. The Energy Policy
Act of 1992 contained efficiency standards for three-phase NEMA Type B motors from 1 to 200
horsepower. Those standards were implemented in October 1997. After that date, all motors sold in the
covered categories needed to comply with the Federal (or EPAct) efficiency standards. Those categories
account for roughly 70 percent of integral horsepower motors sold in the United States.

Most motor manufacturers now produce units with efficiencies higher than the Federal standardsin each
of the applicable horsepower ranges. Although the nomenclature for these machines has not been
consistent, most manufacturers refer to them as “ premium efficiency” motors. Many manufacturers have
adopted a set of standards promulgated by the non-profit Consortium for Energy Efficiency (CEE) for
classifying products as “premium efficiency,” so thereis some consistency of nomenclature in the market.
The differential in efficiency between “premium efficiency” motors and EPAct standard motorsis
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substantially less than the differential in efficiency between EPAct and average efficiencies in the market
prior to 1997. Specificaly, upgrading from pre-EPAct average efficiencies to EPAct standards results, on
average, in savings of 2.3 percent of motor system energy. Upgrading from EPAct to premium or CEE
levelsresultsin savings of 1.2 percent of motor system energy.3

In devel oping the questionnaire, we attempted to distinguish between end user’ s actions prior to and after
the promulgation of the EPAct motor efficiency standards. Due to the time elapsed between October
1997 and the evaluation assessment (June-July 1999) interviewees to the draft questionnaires could not
make this distinction. The issue was further clouded by the inconsistency in product nomenclature prior
to 1997. We decided, therefore, to focus questions on the end user’ s practices in the year prior to the
assessment. The EPAct standards were in force for and the term “ premium efficiency” in wide use during
this entire period.

In light of the above considerations, we defined the motor efficiency upgrade measure as the selection of
CEE-level efficiency motors versus the EPAct standard. For end users who used MotorMaster+ to guide
motor purchase decisions prior to October 1997, this definition may lead to the understatement of energy
savings from past actions. However, it is an accurate definition for future purchases. The actua factors

(fractions of total motor system energy use) representing energy savings associated with upgrading from
EPAct to premium efficiencies were as follows:

1-5 horsepower—2.44 percent
7.5-20 horsepower—2.04 percent
over 20 horsepower—1.18 percent
overall—1.39 percent

Effect of Motor M aster + on selection of premium-efficiency motors. The questionnaire contained a
series of items that probed end-user’s use of MotorMaster+ to guide motor purchase decisions. The key
findings from this series are as follows:

o Useof MotorMaster+ in purchase decisions. Almost 40 percent of the selected end users reported
that they used MotorMaster+ to help decide which motorsto purchase. Of these, 21 percent reported
that they used MotorMaster+ every time they purchased a motor over 1 horsepower. An additional
19 percent reported that they used MotorMaster+ most of the time they made motor purchases. See
Table 3-4 for asummary of these results.

o Effect of using MotorMaster+ on motor selection. End users who reported using MotorMaster+ to
guide their motor purchases were asked whether the percentage of premium efficiency units among
the motors bought during the previous year would have been greater, less, or about the same if the
software package had not been available. Fourteen percent of them reported that they would have
purchased alower percentage of premium efficiency motors if they had not had access to the
software.4

3 Savings will vary for a specific motor based on horsepower, part load, and hours of operation. See United States Industrial
Electric Motor Systems Market Opportunities Assessment (1998), Section 2 for a complete discussion of population-level
savings estimates.

4 Five interviewees (2.5 percent of the group) reported that they would have purchased a higher percentage of premium
efficiency motorsin the absence of the program. Given the small size of this group and the small number of motors they
purchased, we did not “subtract” their “negative savings’ from the program total. We should also note that thisis not
necessarily abad result. For motors with low hours of use, the economics of upgrading from EPAct to CEE efficiency
levels are not particularly attractive.
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Theincremental percentage of premium efficiency motors purchased due to the use of MotorMaster+
ranged from 2 to 100 percent. The average increment attributed to the program was 35 percent; the
median of the distribution was 33 percent.

Table3-4
Use of MotorMaster+ in Motor Selection Decisions

n =202 Numbers of End users
Did not use MM+ to guide motor purchases 122
Used MM+ to guide motor purchases 80

For every motor purchase 21%

For most motor purchases 19%

For half of motor purchases 19%

For less than half of motor purchases 28%

Hardly ever used 14%

o Relativeimportance of MotorMaster+ versus other purchase influences. Fifty of the end users who
used MotorMaster+ to guide their motor purchased reported that they had also participated in utility-
sponsored programs that offered rebates for the purchase of energy-efficient motors. We asked those
end users how important MotorMaster+ and other Motor Challenge materials were in their decisions
to purchase energy-efficient motors versus utility incentives. Among them, 26 percent reported that
the information and analysis provided by MotorMaster+ was more important than the rebates in their
purchasing decisions. An additional 36 percent reported that use of MotorMaster+ was equal in
importance to the rebates in influencing their decisions.

Estimate of the number of premium efficiency motors purchased by selected establishmentsasa
result of using MotorMaster+. End users were asked how many motors they purchased in the year prior
to the assessment in three horsepower categories. The 202 selected establishments reported that they had
purchased atotd of 16,272 motorsin the prior year. Purchases ranged from a minimum purchase of 1
unit to amaximum of 5,000 with an average of 80 units per end user. Table 3-5 shows the distribution of
these reported purchases by horsepower category and shows the pattern of reported purchases for the
selected establishments versus the pattern of motor shipmentsin 1997, the most recent year for which
Census figures are available, and the distribution of motorsin place in the manufacturing industry. This
last comes from the Market Assessment.

Clearly the end users purchased a much higher percentage of large motors than would be expected for
typical industrial firms. This finding reflectsthe generally large size of registered MotorMaster+ users
overall. We used the reported number and distribution of motors by horsepower for each selected sitein
conjunction with size- and SIC-specific energy use factors developed from the Market Assessment to
estimate motor system energy use for each site. On average, the group of registered MotorMaster+ users
(end-user facilities) used 48,939 MWh per year in total electricity, versus 9,898 MWh per year for the
average utility-sponsored motor program participant (2,475 MWh/year for the average industria facility).
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Table3-5

Distribution of End User’s Motor Purchases by Hor sepower

Horsepower Group

Purchases

1997 Shipments®*

Industrial Inventory2

1-5

25%

60%

59%

6-20

31%

26%

26%

>20

44%

14%

15%

' Bureau of the Census, Current Industrial Reports, 1998.
2 U.S. Department of Energy, United States Industrial Electric Motor Market Opportunity Assessment, 1998.

After questioning the end users on the number and size categories of motors purchased, we asked what
percentage of the motors was designated as premium efficiency by the manufacturer. They reported that
44.8 percent of the motors they purchased in the past year (or 7,285 units) were designated as premium
efficiency. Thisissignificantly higher than the percentage of premium efficiency motors shipped by
manufacturers. A recent study undertaken for the Northeast Energy Efficiency Partnerships (1999) found
that the penetration of premium efficiency motors was around 15 percent, based on interviews with
manufacturers and a large selection of distributorsin the region. It is possible that end users overstated
the share of premium efficiency motors they purchased, given the relative newness of that product
category and confusion over nomenclature. We assumed that the premium efficiency motors purchased
were distributed over size categories in the same proportions as the overall purchases.

Estimate of the number of premium efficiency motors purchased dueto Motor M aster + and
associated energy savings. To estimate energy savings for the group due to purchases of premium
efficiency motors, we applied the results of the questions concerning the influence of MotorMaster+ on
the past year’ s motor purchases to the total number of premium efficiency motors purchased for each site.
This process produced an estimate of the total number of premium efficiency motors purchased by
selected establishments due to the program of 568 motors.

Energy Savings. We then applied the appropriate energy use and energy savings factors to these “ net
purchases of premium efficiency motors’ at each site and summed the energy savings over all selected
sites. Thetota savings for the group were 541 MWh per year. Formula 3.1 shows the method used to
arrive at this estimate.

SAVINGS g age = Znumber premiummotor s
sample

x use factor X savings fraction [3.1]

zebin sizebin sizebin

3.2.4 Estimating Net Savings from Replacement v. Repair of Failed Motors for
Selected Establishments

M easur e definition. The Market Assessment found that industrial end users rewind 40 percent of the
motors that fail each year. Because the percentage of motors repaired increases with horsepower size, the
rewound or repaired motors represent 84 percent of the energy supplied by the portion of the stock in
place that turns over each year. Moreover, most motors that are rewound are rewound at |east twice;
larger ones are rewound more often. Table 3-6 summarizes information on rewinding practices from the
Market Assessment.
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Table 3-6
Summary of Motor Rewind Practices

Horsepower Group % of Failed % of Annual Stock % of Annual Stock
Motors Rewound Turnover (Units) Turnover (Energy)
1-5 20% 12% 1%

6-20 61% 16% 6%

21-50 81% 7% 10%
51-100 90% 3% 11%
100-200 91% 2% 13%

>200 95% 1% 42%

Total 40% 84%

Source: U.S. Department of Energy, United States Industrial Electric Motor Market Opportunity Assessment, 1998.

Replacing afailed motor instead of rewinding it saves energy in a number of ways. First, as discussed
above, efficiency standards for the largest portion of motors used in industrial applications were increased
in 1997. The useful life of an integral horsepower motor ranges from 5 to 10 years, depending on annual
hours of use. The Market Assessment found that only 9.1 percent of the motorsin servicein 1997 met
EPAct standards. Thus, simply by purchasing a new motor instead of repairing it, the customer is likely
to be upgrading efficiency. Second, most studies of the effects of rewinding on motor efficiency have
found that some degradation of efficiency occurs each time a motor isrewound. The available studies are
characterized by small samples and varied methods. However, the findings suggest that the efficiency
degradation associated with rewinding falsin the range of 1 to 2 percent. Table 3-7 shows the efficiency
gains assaciated with replacing a motor of pre-EPAct standard efficiency with an EPA ct-compliant model
versus repairing the failed unit.

For motors above 10 horsepower, the cost of replacing a failed unit exceeds the cost of repair. However,
for most medium-sized and large motors with hours of operation over 4,000 per year, energy savings
associated with purchasing a new motor offer paybacks of 3 years or less. MotorMaster+ supports
calculations to identify and quantify such opportunities. Thus, to the extent that end users applied
MotorMaster+ to identify motors to be replaced that they otherwise would have repaired, savings

associ ated with those purchases can be attributed to the program.

Table 3-7
Efficiency Gains Associated with Replacing
versus Repairing a Failed Motor

Horsepower Group Efficiency Gain
1-5 4.9%
6-20 3.8%
>20 2.5%
Overall 2.9%

Source: MotorMaster+ databases; XENERGY calculations.

Effect of MotorMaster+ on thereplace versusrepair decision. The questionnaire contained a series of
items that probed end-user’s use of MotorMaster+ to guide replace v. repair decisions. The key findings
from this series are as follows.
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o Useof MotorMaster+ in replacev. repair decisions. Twenty-one percent of the end users reported
that they used MotorMaster+ to help decide whether to replace or repair failed motors. Of these, 22
percent reported that they used MotorMaster+ every time they purchased a motor over 1 horsepower.
An additional 32 percent reported that they used MotorMaster+ most of the time they made motor
purchases. See Table 3-8 for a summary of these results.

o Effect of using MotorMaster+ on the replacement decision. End users who reported using
MotorMaster+ to guide replace versus repair decisions were asked whether the motors repaired in the
previous year would have been greater, less, or about the same if the software package had not been
available. Forty percent of those who reported using MotorMaster+ to guide replacement decisions
(or 8 percent of the total) reported that they would have rewound alarger number of motorsin the
absence of the program. That is, 8 percent of the selected MotorMaster+ registered end users
reported realizing savings through increased levels of motor replacement due to use of the software
package.

e Theincremental percentage of motors replaced due to the use of MotorMaster+ ranged from 10 to
100 percent. The average increment attributed to the program was 34 percent; the median of the
distribution was 25 percent.

Estimate of the number of motorsreplaced instead of rewound by sdlected establishmentsasa
result of using MotorMaster+. End users were asked how many motors they rewound in the year prior
to the assessment in three horsepower categories. The 202 establishments reported that they had
rewound atotal of 13,183 motorsin the prior year. Applying the findings from the question sequence
described above to the estimate of total motors rewound, we estimated that selected end users rewound
334 fewer motors than they would have if MotorMaster+ had not been available.

Energy Savings. Finally, we applied the appropriate energy use and energy savings factors to these “ net
replacements of failed motors’ at each site and summed the energy savings over all sites. Thetotal
savings for the group were 2,146 MWh per year. Formula 3.2 shows the method used to arrive at this
estimate.

SavINGS, gyace = Znumber replaced motors,,,;,, x use factorg,,,, x savings fractiong,,, [3.2]
sample
Table 3-8
Use of MotorMaster+ in Replacev. Repair Decisions
n =202 Number of End users
Did not use MM+ to guide replace/repair decisions 162
Used MM+ to guide replace/repair decisions 40
For every motor purchase 22%
For most motor purchases 32%
For half of motor purchases 8%
For less than half of motor purchases 16%
Hardly ever used 22%

3.2.5 Projection of Findings to Population

The abjective in designing a sampling plan isto enhance our ability to make informed inferences
pertaining to an entire popul ation frame based on data collected from the selected portion. The approach
isto extrapolate the group program savings to the popul ation frame using a mean-per-unit estimator. This
isthe smplest estimator of a population total, given a group of observed data. The selected data can be
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extrapol ated to the population by applying weighting to the results, where the weights for units selected
from stratum i isthe inverse of the probability of having been drawn in that stratum:

weight, = Ni [3.3]

N

The population program savings using a mean-per-unit estimator can be calculated as:

Total program savings = z (% X (givi NGS pgrace T SAVINGS gpiace )) [34]

Based on extrapolating the results from the group of registered end users, it was estimated that the
population of end users provided the Motor Challenge program with 48,742 MWh/year of savings. An
additional 1,945 MWh/year of savings were attributed to the non-end users who were assessed, resulting
in atotal of 50,687 MWHh/year in energy savings. At the average industrial electric energy price of
$0.048/kWh, these energy savings are valued at $2,432,971 per year. The discounted value of these
savings over the useful life of the motorsinvolved is $12,979,723.

3.3 Training Programs

3.3.1 Population and Selection Frame

Overview of training session attendance. Between September 1996 and October 1999, Motor
Challenge conducted or co-sponsored 129 training sessions on motors, pumps, and drives. Over 4,500
individuals representing 2,900 separate establishments attended these training sessions. Attendees
included representatives of commercial and industrial end users, vendors, consulting firms, utilities, and
government agencies. MACRO International maintained basic information about each section, including
the date, location, host, co-sponsors, and number of individuals attending. Table 3-9 summarizes this
information by year and topic.

Table 3-9
Attendance at Motor Challenge Training Sessions
Year
Training Topic 1996 1997 1998 1999 Total
MotorMaster+ 549 737 437 84 1,807
Motor System Efficiency 404 45 72 521
Motor Inventory Management 39 39
ASD Applications 130 808 85 1,023
Pump System Efficiency 501 508 137 1,146
Total 1,050 1,271 1,837 378 4,536

Selection frame and distribution of attendees by type. Listsof attendees were available only for a
small subset of these training sessions, encompassing 546 attendees at pump system efficiency and ASD
workshops. Our first task was to sort these lists by type of organization (end user versus vendor or other

type of aly), thereby creating the group for assessment of training session attendees. Table 3-10 shows
the results of this process.
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Breakdown of Available Training Attendance Records

Table3-10

Attendees Unique Establishments
Number % of Total Number % of Total
ASD Training: End users 83 44% 68 50%
ASD Training: Vendors 105 56% 68 50%
Pump Systems: End users 249 71% 139 69%
Pump Systems: Vendors 101 29% 62 31%

Asdiscussed in Section 1, the mechanisms by which vendors and end users realize energy savings, and
the methods for estimating those savings are quite different. Therefore, different questionnaires were
developed and administered to each group. In projecting results to the population, we used the ratios of
vendors to end users as well asthe ratios of individual attendees to unique establishments shown in Table
3-10. Listsof individual attendees were not available for the MotorMaster+, motor system efficiency,
and motor management sessions. We believe that we picked up savings attributable to the MotorMaster+
training sessions by ng a group of registered users (see above). In other words, whatever savings
were attributable to the MotorMaster+ would overlap entirely with savings captured in the analysis of
MotorMaster+ registered end users. The other two sessions had relatively few attendees. Therefore, we
do not believe that the results below significantly underestimate the savings associated with the Mator
Challenge training initiatives as awhole.

3.3.2 End-User Energy Savings: ASD Training

Estimate of number of ASD systemsinstalled by selected establishments. Seventeen end users were
assessed from the list of ASD training attendees. They were questioned regarding their application of
information gained through the training session they attended. Of the 17 end users, less than half of them
had implemented actions since the workshop. The end users who did take action, installed atotal of 25
ASD systemsin their facilities—the number of ASDs installed ranged from 1 to 10 with an overall
average of 1.5 ASDs per site.

Estimate of number of ASD installations by selected establishments asaresult of the training
sessions. While only afew of the participants took action after the training sessions, many of those
indicated that their actions would have been either “Not likely at al” or only “Somewhat likely” in the
absence of the resources and knowledge they gained at the workshops. Applying these findings to
reported ASD purchases, we found that 28 percent of the units that workshop attendees purchased after
participating could be attributed to the program.

Energy savings. Applying appropriate energy use and energy savings factorsto the “net number of
installed ASDS’ at each site and summed over the grouped sites results in the estimated energy savings as
shown in formula 3.5.

savings,g, = D, number ASDSX Use factor, g e
sample

Thetota savings for the group were 1,033 MWh/year.

x savings fraction [3.5]

3.3.3 End-User Energy Savings: Pump Training

Estimate of number of pump systemsingtalled or improved by selected establishments. We
interviewed 25 end users from the list of pump system training attendees. The end users were questioned
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regarding their application of information gained through the training session they attended.
Approximately 50 percent of them had taken actions as aresult of the workshops. These end users
implemented actions to upgrade or improve the efficiency on 50 pump systems and changed the operating
and maintenance for 217 pump systems since participating in the workshops.

Estimate of number of pump systemsinstalled or improved by selected establishments as a result of
thetraining sessions. Based on the responses of end users as to the likelihood of implementing
procedures or measures in the absence of the training workshops, almost 50 percent of the systems that
were improved would not have been addressed without the assistance provided by the program. We
estimate that 124 of the pumping systems upgrades were done as aresult of the Motor Challenge
program.

Energy savings. Applying appropriate energy use and energy savings factors to the “net number of
improved pump systems” at each site and summed over the selected sites results in the estimated energy
savings as shown in formula 3.6.

Savings,,, = Z number pump systemsx use factor
sample

Assuming the following savings factors based on the type of improvement:

e  Speed controls—30 percent

e Pardle pumps or downsizing—20 percent

e Increase pump diameter or other—210 percent

e Operation & maintenance—2 percent

Thetota savings for the group were 1,694 MWh/year.

wypersizebin X SAVINGSs fraction [3.6]

3.3.4 Projection of Findings to Population

As discussed previoudly, the objective in selecting a group of end usersis to enhance our ability to make
informed inferences pertaining to an entire population based on data collected from the group.
Theresults from the ASD and pump system training attendees were extrapolated as:

N pump

Z e - xsavingspurmj [3.7]

Using formula 3.7, it was estimated that the 1,033 MWh/year of ASD end-user savings and the 1,694
MWhlyear of pump system end-user savings provided the Motor Challenge program with 53,304
MWh/year of savings. Assuming the average industria electricity price of $0.048/kWh, these savings are
valued at $2,558,576 per year. Over the useful life of the motors, the discounted value of these savingsis
$13,649,814.

. N :
Total programsavings= Y [ "2 x savings,q, +

3.4 Energy Matters Newsletter and Teleconferences

In addition to providing software and training sessions, the Motor Challenge Program disseminates
technical information through a variety of methods. astaffed information clearinghouse, a World Wide
Web site, abimonthly newsdletter, and through the Allied Partner network. The newsletter, Energy
Matters, is distributed to over 25,000 individuals—providing a forum for program communication,
providing program updates and schedules, showcasing successful system efficiency efforts, and
disseminating technical information on motor efficiency technologies. Mator Challenge has also
promoted two teleconferences. These events featured awide range of technical and management
information presented by a panel of experts speaking on various aspects of motor systems. The
presentations were followed by panel discussions where participants were able to forward questions to the
panel.
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Satisfaction surveys were conducted of both Energy Matters newsletter readers and tel econference
attendees to assess their effectiveness. Combining information gathered through the surveys and this
evaluation, we estimated impacts for these two program offerings.

3.4.1 Population Frame—Energy Matters

As mentioned, the Energy Matters newdletter is distributed to over 25,000 individuals—end users,
vendors, consultants, utilities, government agencies, and research groups. Of the 25,000 copies, itis
estimated that 12,250 go to end users—7,500 are sent through the program and another 4,750 go to a
manufacturer who provides them to customers. Applying the same facility-to-copies ratio as determined
for the MotorMaster+ end users, we assumed that these newd etters are read at 7,937 unique sites. Based
on the reader assessment, we estimated that one-third of the Energy Matters end users or 2,646 facilities
took some action.

3.4.2 Population Frame—Teleconference

Fifteen hundred individuals—end users, distributors, consultants, utilities, government agencies, and
research groups—took part in the teleconferences. According to the follow-up assessment, 34 percent of
the registrants (510) were end users. Applying the same facility-to-copies ratio as determined for the
training sessions, it is assumed that these 510 attendees worked at 318 unique facilities. It was assumed
that each of these end users took some action as aresult of participation.

3.4.3 Estimation of Program Net Savings

To cover the variety of measures that these participants were likely to have undertaken, the unit impacts
were calculated as a weighted average of the impacts found from the MotorMaster+ and end-user training
components. The weighted average was then adjusted to account for size differences between the
selected group and typical utility-sponsored motor program participants. The average facility usage in the
selection of end users ranged from 48,939 to 127,482 MWh/year compared to the typical utility-
sponsored motor program participant facility that uses 9,898 MWh/year. Using a size adjusted net impact
of 13.3 MWh/year, it was estimated that Energy Matters readers have contributed 35,173 MWh/year in
savings to the program, and teleconference attendees have provided an additional savings of 4,227
MWh/year.
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Section 4
Effects of Non-End-User Components

4.1 Overview

This section presents analysis of the changes in motor system specification and sales practices effected by
non-end-user-oriented components of the Motor Challenge program and estimates of the energy savings
associ ated with those changes. We define “non-end user” or “Allied Partner” components as those
program activities designed to encourage and equip vendors and public agencies to promote and sell
efficient motor system equipment and related services.

Table4-1
Overview of Non-End-User Component I mpacts

Number of Number Took Annual Energy Savings
Participating Action due to MC
Program Component Organizations MWh/Year $/Year (000s)

Allied Partner—Vendors & Consultants 104 68 88,352* $4,241*
Allied Partner—Utilities & Government 95 90 93,840* $4,501*
ASD Training 371 223 131,431 $6,309
Pump Training 202 101 15,724 $755
EASA (Domestic motor repair shops)* 1948 487 23,325 $1,120
Association of Facility Engineers 81 218 $10
Total 352,890 $16,939°

* Includes adjustment for effects of distributing copies of MotorMaster+ directly to customers.
e This does not include the estimated 52 EASA members that are registered Allied Partners.
¢ Does not add due to rounding.

Table 4-1 lists program components, the estimated number of “suppliers’ that were reached by each
component, the number of facilities that promoted energy-saving measures as aresult of their exposure to
the component, and the estimate of energy savings associated with those measures in terms of MWh and
thousands of dollars per year. Taken together, the two training programs in Adjustable Speed Drive
(ASD) and pump system efficiency applications accounted for 42 percent of total savings from the end-
user components. Only 324 “suppliers’ influenced customers as a result of their representatives attending
the training sessions. However, the savings per vendor associated with these actions were high—an
average of 454 MWh per year or the equivalent of affecting three to seven end users. Energy savings
associated with the “ Allied Partners” accounted for 52 percent of savings—25 percent from Vendors &
Consultants and 27 percent from Utilities & Government. The savings from each vendor that reported
using Motor Challenge materials for this purpose averaged 1,299 MWh per year. The savings per
Utilities & Government were dlightly lower, 1,043 MWh per year.

The paragraphs below provide a detailed description of the effects of each of the non-end-user

components on supplier’ s motor system specification and sales practices, the methods for estimating
energy savings, and the results of those calculations.
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4.2 Allied Partners

4.2.1 Introduction: Energy Savings Mechanisms and Estimates

The Motor Challenge works with many different kinds of organizationsto ensure that program tools reach
end users and vendors when they are making motor system purchase, management, and maintenance
decisions. The basic concept behind the Allied Partnershipsis to harness the interests and capabilities of
organizations that have direct contact with motor system purchasers and vendors to disseminate Motor
Challenge tools and materials. In general, Allied Partnersfdl into two categories. those that have direct
commercial contact with end users and those who attempt to influence the behavior of end users and
vendors. Given the differencesin the type of services each group provides to end users, it was necessary
to employ different approaches for calculating the savings implications.

The universe of Allied Partners was easily defined based on the list of 208 names provided at the
beginning of the evaluation. As mentioned above, given differencesin the services provided, the Allied
Partners were segmented into the following categories:

e 104 Vendors & Consultants
e 96 Utilities & Government
e 8 Manufacturers.

4.2.2 Vendors & Consultants

The portion of the Allied Partners referred to as Vendors and Consultants (V& C) is comprised of
companiesthat sell products and services directly to end users. Program-induced energy savings occur
when vendors use Motor Challenge tools and materia s to influence customers’ motor purchase decisions:

1. Promote a higher proportion of energy-efficient motors than they would have if the tools and
information were not available.

2. Promote the sale of a higher number of Variable Speed Drives (V SDs) than they would have if the
tools and information were not available.

3. Promote replacement of a higher proportion of failed motors than they would have if the tools and
information had not been available.

Among a selection of 20 vendors and consultants participating in the program as Allied Partners, over 60
percent reported they had used Motor Challenge materials to help convince customers to purchase energy-
efficient motor equipment. Many had also made changes to their practices in regard to motor system
design, specification, and sales, which resulted in increased energy efficiency for their customers. These
changes included specification of energy-efficient motors, specification of ASDs instead of mechanical
devicesfor speed control, and application of more efficient overall design and control schemes for pump
and compressed air systems.

“The information provided by the Motor Challenge program (especially the MotorMaster+ software)
actsasa*“ proactivetool,” allowing consulting firms to convince companies to think about buying and
using efficient motors. Clients cannot deny the possibility for real savings when MotorMaster+ clearly
highlights the potential for real savings. It'sa very convincing decision tool.” [quote from Energy
Consulting Company]

XENERGY went through the following basic steps to estimate the energy savings associated with each of
the mechanisms mentioned above.



Estimate population size.

Analyze program records to categorize Allied Partners as vendors and consultants.

For a selection of Allied Partner—Vendors & Consultants:

Estimate the number of motors and V SDs sold in the year prior to the assessment.
Estimate the number of premium efficiency motors sold in the year prior to the assessment.

From a population of 104 V&C, 14 Vendors, and 6 Consultants were reached. One additional consultant
was interviewed, but was dropped from the selection due to incomplete information. The 20 were
questioned regarding their involvement in the Motor Challenge program.

For savingsfrom incremental sales of energy-efficient motors:

Estimate the number of energy-efficient motors that each vendor would have sold if Motor Challenge
tools and information had not been available.

Use information from the assessment on each selected vendor, combined with energy use and savings
fractions from the Market Assessment, to estimate energy savings due to program-induced sal es of
energy-efficient motors by each vendor. Then sum the vendor-level results to estimate savings due to
efficient motor sales by vendors.

For savingsfrom incremental sales of VSDs:

Estimate the incremental number of V SDs that each selected vendor sold due to their use of Motor
Challenge tools and information.

Use information from the assessment on each selected vendor, combined with energy use and savings
fractions from the Market Assessment, to estimate energy savings due to program-induced sal es of

V SDs by each vendor. Sum the site level resultsto estimate savings due to V SD sales by the
vendors.

For savingsfrom incremental replacement (versusrepair) of failed motors:

Estimate the number of motors that each selected vendor convinced customers to replace instead of
rewinding using Motor Challenge materials.

Use information from the assessment on each selected vendor, combined with energy use and savings
fractions from the Market Assessment, to estimate energy savings due to program-induced
replacement of failed motors by each vendor. Then sum the site level results to estimate savings due
to efficient motor sales by vendors.

Project theresultsto the population.

Summary of Findings

Sixty-five percent of the V& Csindicated that they were able to promote some efficiency improvement as
aresult of Motor Challenge. Table 4-2 displays key intermediate resultsin this estimating process. The
following paragraphs detail the findings and describe vendor response to the program.

Use of Motor Challengetools or materialsin serving customers. The questionnaire contained a series
of itemsthat probed V& C's use of Maotor Challenge materias. The key findings from this are:

90 percent of the selected V& C Allied Partners had used MotorMaster+ software.
50 percent had used training modules or services.
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e 85 percent had used technical publications.

Effect of Motor M aster+ on available services. The questionnaire contained a series of items that
probed V& C's use of MotorMaster+. The key findings from those that had used MotorMaster+ software

are asfollows:
Supported motor selection—73 percent.

Assisted in motor sizing—22 percent.

Assisted in replace versus repair decisions—39 percent.

Assisted in devel oping motor inventories—2 percent.

Estimating Net Savings from Sales of Energy-Efficient Motors for Selected

Establishments

M easur e definition. See discussion in Section 3.2.3.

Estimate of the number of premium efficiency motor s sold by selected establishments. V& Cswere
asked how many motors they sold in the year prior to the assessment in four horsepower categories.
According to responses from the 20 V& Cs, together they sold atotal of 27,314 motor systems.

Table4-2
Summary of Energy Savings Estimates

for Allied Partner Vendors & Consultants

Sales of Sales of Replace
Premium- VSDs versus Repair
Efficiency of Failed
Motors Motors
Estimated Population (N)
Number of V&C Sites 104 104 104
User Savings (n = 20)
Number of Systems Sold 27,314 n/a n/a
Number of EE Motors or VSDs Sold 8,785 1,909 n/a
% of group that changed practices due to MC 45% 25% 30%
Incremental EE Motors or VSDs Sold/Failed Motors Replaced 4,933 480 2,665
Energy savings associated with program-induced actions 1,911 6,969 8,050
MWh/year MWh/year MWh/year
Population Results
Net Savings 9,937 36,238 41,861
MWh/year MWh/year MWh/year
Total for all measures 88,036
MWh/year*

* This does not include adjustment for effects of distributing copies of MM+ directly to customers. The total

including the effects of MM+ distribution is 88,352 MWh/year.
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Table4-3

Distribution of V& C’'s Motor Sales

by Hor sepower
Horsepower Group Sample Sales 1997 Shipmentsl Industrial Inventory2
1-20 58% 85% 85%
21-100 26% 12% 12%
101 - 200 10% 2% 2%
>200 5% 1% 1%

‘Bureau of the Census, Current Industrial Reports, 1998.
2 U.S. Department of Energy, United States Industrial Electric Motor Market Opportunity Assessment, 1998.

Salesranged from 24 to 10,000, with an average of 1,366 motors sold per Vendor/Consultant. Table 4-3
shows the distribution of these reported sales by horsepower category, as well as the pattern of reported
sales for the selected establishments versus the pattern of motor shipmentsin 1997, the most recent year
for which Censusfigures are available, and the distribution of motors in place in the manufacturing
industry. Thislast comes from the Market Assessment.

After questioning the V& Cs on the number and size categories of motors sold, we asked what percentage
of the motors were designated as premium efficiency by the manufacturer. They reported that 32.2
percent of the motorsthey sold in the past year (or 8,785 units) were designated as premium efficiency.
Thisis significantly higher than the percentage of premium efficiency motors shipped by manufacturers.
A recent study undertaken for the Northeast Energy Efficiency Partnerships (1999) found that the
penetration of premium efficiency motors was around 15 percent, based on interviews with manufacturers
and alarge group of distributorsin the region.

Estimate of the number of premium efficiency motors sold dueto Motor Challenge tools and
information and associated ener gy savings. To estimate energy savings for the group due to sales of
premium efficiency motors, we applied the results of the questions concerning the influence of Motor
Challenge information on the past year's motor salesto the total number of premium efficiency motors
sold by each Vendor/Consultant site. This process produced an estimate of the total number of premium
efficiency motors sold by selected establishments due to the program of 4,933 motors.

Energy Savings. We then applied the appropriate energy use and energy savings factors to these “ net
sales of premium efficiency motors” at each site and summed the energy savings over all selected sites.
Thetotal savings for the group were 1,911 MWh per year. Formula 4.1 shows the method used to arrive
at this estimate.

SAVINGS, g age = Znumber premiummotors,,.,;, x use factor

sample

x savings fraction [4.]

zebin sizebin sizebin

Estimating Net Savings from Sales of VSDs for Selected Establishments

Estimate of the number of VSDs sold by selected establishments. V& Cs were asked how many VSDs
they sold in the year prior to the assessment. According to responses from the 20 V& Cs, together they
sold atotal of 1,909 VSDs.

Estimate of the number of VSDs sold dueto Motor Challenge tools and information and associated

energy savings. To estimate energy savings due to sales of V SDs, we applied the results of the questions
concerning the influence of Motor Challenge information on the past year’sVSD sales. Those who
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responded that they had used Motor Challenge materials to help convince customers to purchase V SDs as
away to achieve energy savings accounted for 480 units or 25 percent of the VV SDs sold by those
guestioned.

Energy Savings. We then applied the appropriate energy use and energy savings factors (assumed to be
20 percent) to these “net sales of VSDs’ at each site and summed the energy savings over all selected
sites. Thetota savings for the group were 6,969 MWh per year. Formula 4.2 shows the method used to
arrive at this estimate.

savings,g = Z number VSDsx use factor x savings fraction [4.2]

sample

Estimating Net Savings from Replacement v. Repair of Failed Motors for
Selected Establishments

M easur e definition. See discussion in Section 3.2.4.

Estimate of the number of motorsreplaced instead of rewound by selected establishmentsasa
result of using MotorMaster+. Six of the V& Cs stated that they were able to convince customersto
purchase 2,665 motors that would otherwise have been repaired. Recall that the assessed vendors sold a
total of 27,314 motors. Thisfinding indicates that 10 percent of the motors that were sold were ones that
would previously have been repaired or rewound.

Energy Savings. Finally, we applied the appropriate energy use and energy savings factors to these “ net
replacements of failed motors’ at each site and summed the energy savings over all selected sites. The
total savings for the group were 8,050 MWh per year. Formula 4.3 shows the method used to arrive at
this estimate.

SaVINGS, gyace = Z number replaced motorsx use factor x savings fraction [4.3]
sample

Projection of Findings to Population

As discussed in Section 3.2.5, the objective in designing a selection plan is to enhance our ability to make
informed inferences pertaining to an entire population frame based on data collected. Formula 4.4 shows
the method used to arrive at this estimate.

Total programsavings = Z (% X (savi NGS pgrace T SAVINGS, o + SAVINGS yace )) [4.4]

Based on extrapol ating the results from the selection of Allied Partner V& Csit was estimated that the
16,991 MWh/year of savings from the group represented a total of 88,352 MWh/year that the entire
population of Allied Partner V& Cs provided for the Motor Challenge program. Thisincludes the effects
of distributing 364 copies of MotorMaster+ directly to their customers. At the average industrial electric
energy price of $0.048/kWh, these energy savings are valued at $4,240,872 per year. Over the useful life
of the motors, the discounted value of these savingsis $22,624,741.

4.2.3 Utilities & Government

The other category of Allied Partners, referred to as Utility & Government (U& G), covers agencies and
companies who attempt to influence the behavior of end users and vendors though a variety of programs.
They do not sell specific products and services directly. Program-induced energy savings occur when
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utilities use Motor Challenge tools and materias to influence the design of programs or services to
customers.

Ninety-five electric utilities and government agencies used Motor Challenge materials and toolsto
structure or enhance their own programs to increase motor system efficiency for their customers and
constituents. Typically, they distributed MotorMaster+ or used the database and analysis to structure
incentives to customers for purchasing premium efficiency motors.

Overal, the U& G program managers interviewed found the Motor Challenge tools extremely useful.
“Thisisn't a‘piein the sky program’ that has no influence on peopl€e s bottomlines. It'sviewed as
practical, useful, and is generally wel comed by most manufacturing, commercial, and industrial facilities.
At least thisisthe feeling [we have] gotten over the years.” [quote from Electric Utility program
manager]

XENERGY went through the following basic steps to estimate the energy savings associated with each of
the mechanisms mentioned above.

Estimate population size.

e Analyze program records to categorize Allied Partners as U& G agencies.

For aselection of Allied Partners—U& Gs:

¢ Estimate the number of customers served through programs by the type of practices promoted.
For savingsfrom incremental program promotions:

¢ Useinformation from the assessment on each sel ected organization, combined with energy use and
savings fractions from the Market Assessment, to estimate energy savings due to program-induced
installation of energy-efficient motors or VSDs and induced replacement of failed by each
organization. Then sum the site level results to estimate savings due to efficient motor sales by the
selected organizations.

Project theresultsto the population.

Ninety-five percent of the U& G selection indicated that they used Motor Challenge tools and information
to develop or promote their programs. Table 4-4 displays key intermediate results in this estimating
process. The following paragraphs detail the findings and describe utility response to the program.

Estimating Net Savings from Energy-Efficient Motor Programs for Selected
Establishments

Selected Group Size. From apopulation of 96 U& Gs, 11 Utilities, and 8 Government agencies and
associ ations were reached. Two additional Allied Partners were interviewed, but were dropped from the
selection due to incomplete information. The analysis of program effects on one industry association,
Electrica Apparatus Service Association, was handled separately. It is discussed in a separate section
below.



Table4-4
Summary of Energy Savings Estimates
for Allied Partner U& G

Premium- Replace
Efficiency VSDs versus Repair
Motors of Failed
Motors
Estimated Population (N)
Number of U&G Sites 95 95 95
User Savings (n =19)
Number of End users Touched by Program 2,427 1,802 1,592
% of group that changed practices due to MC 58% 26% 11%
Incremental Number of End users Influenced 1,332 1,335 165
Energy savings associated with program-induced actions 5,536 12,441 263
MWh/year MWh/year MWh/year
Population Results
Net Savings 27,679 62,203 1,317
MWhl/year MWhl/year MWhl/year
Total for all measures 91,199
MWh/year*

* This does not include adjustment for effects of distributing copies of MM+ directly to customers. The total
including the effects of MM+ distribution is 93,840 MWh/year.

Types of equipment, maintenance practices, and design practices promoted. The questionnaire
contained a series of items that probed U& Gs program offerings. The key findings from this are:

e 95 percent offered incentives for purchase of energy-efficient motors.
e 53 percent addressed replacement versus rewinding of failed motors through education and
incentives.
e 63 percent offered incentives for installation of V SDs.
32 percent provided technical assistance and incentives for design of energy-efficient motor systems.
e 32 percent addressed implementation of maintenance procedures.

Use of Motor Challengetoolsor materialsin conducting programs. The questionnaire contained a
series of items that probed U& Gs use of Motor Challenge materials. The key findings from this are:

e 79 percent had used MotorMaster+ software.
e 53 percent had used training modules or services.
e 74 percent had used technical publications.

Effect of MotorM aster+ on available services. The questionnaire contained a series of items that
probed U& Gs use of MotorMaster+. The key findings are as follows:

e 47 percent had used to support design of programs.
e 63 percent had used to support delivery of technical services or rebate programs.
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e 89 percent had distributed directly to customers.

Estimate of the number of program participants served by selected establishments. U& Gswere
asked how customers were served through their programs. According to responses from the 19 U& Gs,
together they served the following number of end users:

e Purchase of energy-efficient motors—2,427 customers.

e Installation of VSDs—1,802 customers.

o Replacement versus rewinding of failed motors—1,592 customers.

Estimate of the number of program participants served dueto Motor Challenge tools and
information and associated ener gy savings. To estimate energy savings for the group due to program
participation, we applied the results of the questions concerning the influence of Motor Challenge
information on the design and delivery of programs and services to estimates of energy savings associated
with program activities reported by the selected organizations. This process produced an estimate of the
number of participants that were involved in programs that used Motor Challenge information to support
each component as follows:

e Purchase of energy-efficient motors—1,332 customers.
e |Installation of VSDs—1,335 customers.
e Replacement versus rewinding of failed motors—165 customers.

Energy Savings. We then applied the appropriate energy use and energy savings factors to these “ net
participants’ at each site and summed the energy savings over all selected sites. The energy savings from
promotion of high efficiency motors, VSDs, and replacement versus repair of failed motors attributable to
the Motor Challenge program for the Allied Partner U& Gs was calculated based on estimating the
number of end users served due to the influence of Motor Challenge program information or materials
shown in formula4.5.

savings= Z number served x use factor x applicability x implement x savings fraction [4.5]

sample

Thetotal savings for the Motor Challenge-related programs operated by the sel ected organi zations were
18,240 MWh per year:

e Purchase of energy-efficient motors—5,536 MWh/year.
o Ingtallation of VSDs—12,441 MWh/year.
¢ Replacement versus rewinding of failed motors—263 MWh/year.

Projection of Findings to Population

We used formula 4.6 to project savings achieved by the selected organizations to the population of U& Gs
that participated as Allied Partners in the Motor Challenge program.

N; :
Total program savings= Z (7 X savi ngs) [4.6]

Based on extrapolating the results from the selected Allied Partner U& Gs, it was estimated that the
18,769 MWh/year of savings from the group represented a total of 93,840 MWh/year that the entire
population provided for the Motor Challenge program. Thisincludes the effects of distributing 1,618
copies of MatorMaster+ directly to their customers. Assuming the average industrial € ectricity price of
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$0.048/kWh, these savings are valued at $4,504,340 per year. Over the useful life of the motors, the
discounted value of these savings is $24,030,320.

4.3 Training Programs

4.3.1 Population and Group Selection

Overview of training session attendance. Between September 1996 and October 1999, Motor
Challenge conducted or co-sponsored 129 training sessions on motors, pumps, and drives. Over 4,500
individuals representing 2,900 separate establishments attended these training sessions. Attendees
included representatives of commercial and industrial end users, vendors, consulting firms, utilities, and
government agencies. MACRO International maintained basic information about each section, including
the date, location, host, co-sponsors, and number of individuals attending. A detailed summary by year
and topic isavailable in Section 3 Table 3-9.

Selected group and distribution of attendees by type. Asdiscussed in Section 3, lists of attendees were
available only for a small subset of these training sessions, encompassing 546 attendees at pump system
efficiency and ASD workshops. Our first task was to sort these lists by type of organization (end-user v.
vendor or other type of aly), thereby creating the selection group for assessments of training session
attendees. The results of this process are repeated herein Table 4-5.

As discussed in Section 1, the mechanisms by which vendors and end users realize energy savings and the
methods for estimating those savings are quite different. Therefore, different questionnaires were
developed and administered to portions of each group. In projecting the selection group results to the
population, we used the ratios of vendorsto end users, as well as the ratios of individual attendeesto
unique establishments shown in Table 4-5. Lists of individual attendees were not available for the
MotorMaster+, motor system efficiency, and motor management sessions. We believe that we picked up
savings attributable to the MotorMaster+ training sessions by ng a group of registered users. The
other two sessions had relatively few attendees. Therefore, we do not believe that the results below
significantly underestimate the savings associated with the Motor Challenge training initiatives as a
whole.

Table 4-5
Breakdown of Available Training Attendance Records
Attendees Unique Establishments
Number % of Total Number % of Total

ASD Training: End users 83 44% 68 50%
ASD Training: Vendors 105 56% 68 50%
Pump Systems: End users 249 71% 139 69%
Pump Systems: Vendors 101 29% 62 31%

4.3.2 Non-End-User Energy Savings: ASD Training

Estimate of number of ASD systemsinstalled by selected establishments. Ten non-end users were
assessed from the list of ASD training attendees. They were questioned regarding their prior experience
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with ASDs,as well as application of information gained through the training session they attended. The
10 vendors and others that were interviewed stated that they sold or specified 1,897 ASDs per year—an
average of 19 systems per vendor—prior to the workshop.

Estimate of number of ASD installations by selected establishments as a result of thetraining
sessions. Sixty percent of the non-end usersindicated that they had sold or specified ASD applications
since the workshop. A large percentage of the non-end users, compared to the end users, indicated that
they were able to sell or specify more ASD applications as aresult of the workshops. This translated into
19 percent of the systems that they sold during the period evaluated.

Energy savings. Applying appropriate energy use and energy savings factorsto the “net number of
ASDs sold” by each supplier and summed over the selected sites results in the estimated energy savings
as shown informula 4.7.

savings,q, = 2 number ASDsx use factor,
sample

X savings fraction [4.7]

ype/ sizebin

The total savings were 3,543 MWh/year.

4.3.3 Non-End-User Energy Savings: Pump Training

Estimate of number of pump systemsinstalled or improved by selected establishments. Four
vendors were assessed from the list of pump system training attendees. The vendors were questioned
regarding their application of information gained through the training session they attended. Fifty percent
of them were able to promote pump efficiency as aresult of the workshops.

Estimate of number of pump systemsinstalled or improved by selected establishments as a result of
thetraining sessions. Based on the responses as to the ability to specify or sell ahigher volume of
energy-efficient pumps and related services, it was determined that 17 systems were upgraded as a result
of the Motor Challenge program.

Energy savings. Applying appropriate energy use and energy savings factors to the “ net number of
improved pump systems” at each site and summed over the selected sites results in the estimated energy
savings as shown in formula 4.8.

savings,,., = Znumber pump systemsx use factor
sample

x savings fraction [4.9]

type/sizebin

Assuming the following savings factors based on the type of improvement:

Speed controls—30 percent.

Paralld pumps or downsizing—20 percent.
Increase pump diameter or other—10 percent.
Operation & maintenance—2 percent.

The total savings for the group were 311 MWh/year.

4.3.4 Projection of Findings to Population

We used methods summarized in equation 4.9 to extrapolate findings on savings attributable to the
training sessions to the population of vendors who attended.

Theresults of ASD and pump system training attendees were extrapolated as:
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. N . N um| .
Total programsavings= » ( "= X savings,g +— " X savi ngspurmj [4.9]
sample Nasp npun’p

Using formula 4.9, it was estimated that the 3,543 MWh/year of ASD non-end-user savings and the 311
MWh/year of pump system non-end-user savings provided the Mator Challenge program with 147,155
MWh/year of savings. Assuming the average industrial electricity price of $0.048/kWh, these savings are
valued at $7,063,439 per year. Over the useful life of the motors, the discounted value of these savingsis
$37,682,928.

4.4 EASA and AFE

As discussed above, the methodology for estimating the energy savings attributable to Motor Challenge
as aresult of the Allied Partnerships depended on the type of services provided. The Allied Partners were
grouped into those with direct commercial contact to end users and those with no specific product or
service who work to influence the behavior of end users and vendors. Those partners who distribute and
supply end users with motor systems were queried regarding the quantities of premium efficiency motors,
V SDs, and replacement motors that they specified or sold. The other group of Allied Partners, those that
do not sell specific products or services, were queried regarding the types of programs and education
opportunities offered and the number of participants. In classifying thelist of Allied Partners, we
included the following kinds of organizations into the category referred to as Utilities & Government:

Utility Companies
Government Agencies
Research Organizations
Technical Associations
Trade Associations
Other.

Analysis of the selection of Allied Partners that were interviewed in this category indicated that two of the
Partners did not fit neatly into the evaluation methodology. In order to capture the savings more
appropriately, the analysis for Electrica Apparatus Service Association (EASA) and Association of
Facility Engineers (AFE) were handled separately.

4.4.1 Population Frame—EASA

EASA isanindustry association of businesses that repair and service electrical equipment, including
motors. EASA was selected as part of the selection of U& G Allied Partnersto be interviewed for this
analysis. The assessment found that EASA as an Allied Partner has provided Motor Challenge materia's
to al of its 3,000 members. We had not made provisions in the research plan to account for such alarge
number of vendors related to one registered Allied Partner. This posed an interesting question as to how
to assess the impact of the program on association members. The association reported what they had
done, but could not tell us what its members had implemented.

For thisanalysis, we were interested in the 2,000 domestic members (1,000 members are international).
Additional research to clarify some of the assessment responses revealed that a number of the selected
V& Cswere also members of EASA. Asaresult, it was decided that to avoid double counting, the two
types of EASA members would be handled separatel y—those that were Allied Partners would remain in
the V& C analysis, and the other “non-AP” members would be handled as a separate popul ation.
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It was estimated that 52 of the V& C Allied Partners were members of EASA, given that 10 of the 14
assessed were EASA members. The remaining 1,948 members were covered by this analysis.

4.4.2 Estimation of Program Net Savings—EASA

Impacts from the V& C Allied Partners were adjusted to appropriately reflect the remaining EASA
population frame. The following assumptions were made to adjust the unit impacts:

e EASA V&C Allied Partners are significantly larger than the average EASA members:
- V&C EASA members employ an average of 112 people (based on D& B information)
- according to EASA, the average member has 15 employees
- the remaining 1,948 members empl oy approximately 12 people.
o Assumed Motor Challenge affected those members selling efficiency equipment rather than improved
maintenance practices—25 percent of members revenue is dueto sales.
e V&C impactsfrom sales of premium motors and V SDs were adjusted to reflect smaller shops.

The unit impacts were assumed to be approximately 11 percent of the impacts found for those members
who were Allied Partners, and they applied to 25 percent of the members who sold or distributed motor
systems. Based on these assumptions, it was estimated that EASA provides the program with 23,325
MWh/year of savings.

4.4.3 AFE

Our research found that the California chapter of AFE as an Allied Partner has actively promoted the
Motor Challenge program to its 200 members. The methodology incorporated in the U& G analysis
calculated savings based on either the number of program participants or the number of copies of
MotorMaster+ distributed. As an association, AFE does not run any specific motor programs, and
therefore savings based on program participation by member firms was not applicable. Based on the
assessment response, the 75 copies of MotorMaster+ that were distributed through training sessions were
included in the portion of the group to be weighted up to the population. As AFE heavily promoted the
Motor Challenge program, it was assumed that the remaining 125 members were aso likely to have
implemented improvements, but statistically it would not have been appropriate to include these savings
in the expansion to the U& G population. As such, using adjusted MotorMaster+ results, an estimated 218
MWh/year of savings was calculated separately for these members.

4-13



Section 5
Conclusions And Recommendations

In assessing the accomplishments of the Motor Challenge program, it isimportant to place the energy-
saving results discussed in Sections 3 and 4 into the broader context. In thefirst part of this section, we
assess the results of the program from a number of perspectives. Specifically, we:

o Estimate the benefit/cost ratio of the program and compare its cost-effectiveness to that of motor
system efficiency programs operated by utilities and other organizations.

e Estimate the breadth of the program’ s reach; that is, estimate the percentage of total industrial motor
system energy represented by end users who have participated in the program and identify what
segments of the market they represent.

o Edtimate the extent to which participating end users have achieved potential energy savingsin their
facilities.

o Assessthe usefulness of the program resources developed so far in reaching the ultimate goal s of
Motor Challenge.

In the second part of this section, we make recommendations regarding the operation of the program that,
we believe, will enhance its effectiveness.

5.1 Key Evaluation Results in Context

5.1.1 Cost-Effectiveness

The Motor Challenge program has proven to be highly cost-effective in motivating and enabling
customersto improve the energy efficiency of the motor systemsthey purchase, aswell in supporting
the specification and sale of energy-efficient motor systems by vendors and engineers.

Table 5-1 shows the annual energy savings associated with various components of the program, the
discounted lifetime value of these savings, and the total cost of the program. When the full societal costs
of the program are taken into account, including the costs incurred by end users for purchasing energy-
efficient equipment in response to the program, the benefit/cost ratio for the program is 1.28. That is, the
energy savings over the life of the measures installed due the program exceed al costs of the program,
including expenses borne by customersto install efficiency measures, by 28 percent. If we compare the
value of energy savings only to the amount of federal budget outlays required to achieve them, the
benefit/cost ratio for the program increasesto 4.55. These cost effectivenessindices match or exceed
similar measures for utility-sponsored programs aimed at increasing motor system efficiency.

e Conservative accounting of energy savings. Asdiscussed in Sections 3 and 4, we only counted
energy savings for populations of program users whom we could clearly identify. Thus, for example,
we did not count savings attributable to the actions of motor system vendors who used M otorMaster+
and other materials, but who did not register as Allied Partners or through the training workshops.
Also, we attempted to avoid possible double counting of benefits achieved by end users who were
exposed to two or more program elements.

¢ No monetary value assigned to environmental and productivity benefits. The environmental
benefits of energy efficiency are well documented. They include reductions in atmospheric pollutants
and greenhouse gas emissions. Many of the energy efficiency measures advanced by the Motor
Challenge program also contributed to increases in the overall productivity of labor and capital.
These benefitsincluded increased control over manufacturing processes through the use of adjustable
speed drives, which turn leads to reduced waste and improved throughput. Other non-energy benefits
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documented through the Showcase Demonstration projects included reduced labor costs, reduced
downtime, extended equipment life, and avoidance of costly capital replacement or expansion
projects through more efficient use of existing resources. In cases where these benefits were

quantified, they ranged from $18,000 per year to over $100,000 per year.

Table5-1
Summary of Motor Challenge Benefits, Costs, and Cost-Effectiveness

Annual Program Benefits

Measure Lifetime Benefits

Program Component MWh/Year $ Savings/Year MWh NPV of Savings
End users
MM+ 50,687 $2,432,971 405,495 $12,979,723
ASD Training 22,475 $1,078,779 179,797 $5,755,209
Pump Training 30,829 $1,479,797 246,633 $7,894,605
Showcase 24,148 $1,105,600 193,184 $5,898,296
Energy Matters 35,173 $1,688,305 281,384 $9,006,984
Teleconference 4,227 $202,912 33,819 $1,082,522
End users Subtotal 167,539 $7,988,365 1,340,311 $42,617,339
Allied Partners
V&C 88,352 $4,240,872 706,812 $22,624,741
U&G 93,840 $4,504,340 750,723 $24,030,320
EASA 23,325 $1,119,594 186,599 $5,972,949
AFE 218 $10,460 1,743 $55,803
ASD Training 131,431 $6,308,695 1,051,449 $33,656,422
Pump Training 15,724 $754,744 125,791 $4,026,506
Non End-users Subtotal 352,890 $16,938,705 2,823,118 $90,366,741
Total Energy Benefits 520,429 $24,927,070 4,163,429 $132,984,080
Program Costs
Program Administration $ 29,200,000

Customer Investments Energy Efficiency Measures

Total Program Costs

Benefit/Cost Tests
Federal Benefit/Cost Ratio
Utility-type Program Cost Test

$ 74781211
$ 103,981,211

4.55
1.28

We used very conservative assumptions and procedures in preparing the benefit/cost analysis. The
following were key elements of the framework and inputs.

e High discount rate. In keeping with the high implicit discount rate that end users apply to energy
savings, we estimated the net present value of program-related energy savings using a 10 percent
discount. By way of comparison, the Environmental Protection Agency uses a 4 percent discount rate
in forecasting the net present value of energy savings generated by its ENERGY STAR® programs for
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purposes of program planning. If we had applied a4 percent discount rate instead of the 10 percent
rate, the present value of program-related energy savings would have been estimated at $168 million,
with abenefit/cost ratio of 1.61 for all costs; 5.75 for program costs only.

Comparison to utility rebate programs. Based on the analysis described above, we conclude that
Motor Challenge has been very cost effective, especially in comparison to utility-sponsored rebate
programs designed to stimulate the market for efficient motors and related equipment. Since the
enactment of the 1997 Federal motor efficiency (EPAct) standards, such programs have experienced
difficulties in meeting cost-effectiveness standards, due primarily to the relatively low unit savings
available from upgrading motor efficiency from EPAct to so-called premium standards. One such
program sponsored by utilitiesin the Northwest suspended operations due to problems in meeting cost-
effectiveness criteria.

5.1.2 Breadth of Program Reach

Over the six-year life of the program, Motor Challenge has established communication channels with
technical and management decision-makers who represent a large portion of U. S. motor system
purchases and energy consumption.

As of September 1999, there were 5,655 registered MotorMaster+ users representing 3,664 unique end-
user facilities. On average, the registered MotorMaster+ users are large industrial facilities. XENERGY
estimated that they use roughly 20 times as much motor system energy as the average manufacturing
plant and 5 times as much as a typical utility-sponsored motor program participant. Altogether, we
estimated that the population of registered MotorMaster+ users consumed 165,120 GWh/year in
eectricity versus 1.1 million GWh/year for industrial users asawhole. Thus, even though registered
MotorMaster+ users represent less than 1 percent of all industrial facilities, they account for 15.2 percent
of total industria electricity use and a comparable portion of motor system energy. Therefore, at a
minimum, Motor Challenge has identified technical and management personnd in 3,664 facilities that
account for 15.2 percent of total industrial motor system energy use, or roughly 103,000 GWh per year.
In addition to these end users, the program has identified potentia decision-makersin 2,000 to 4,000
facilities through its Information Clearinghouse and training activities. The customer identification
records that support these operations are a key resource in advancing the mission of the program.

5.1.3 Extent of Potential Savings Captured in Participant Facilities

Participating end users captured a large portion of energy savings available from motor efficiency
upgrades through actions attributabl e to the program—about 9 percent of the potential annual savings
in their facilities.

The Market Assessment identifies and quantifies two basic groups of motor system efficiency
improvements. The first consists of improvements to the inherent efficiency of motors themselves; the
second consists of improving the way in which the components of a given motor system work together to
accomplish the designated task. The first group of measures includes upgrading the efficiency of failed
motors, replacing rather than rewinding failed motors, and improving rewind practices. The Market
Assessment estimated the potential savings from such measures at 4.3 percent of total motor system
energy use. In the following paragraphs we estimate how participants in the program captured much of
these potential savings.

The evaluation found that many Motor Challenge participants are aready following good practicesin
efficient motor purchase decisions. Still, among registered MotorM aster+ users interviewed for the
evaluation, 18 percent reported that they implemented changes to motor system design, purchase, and
maintenance practices that would not have been made in the absence of the program.

Roughly one-eighth (12.5 percent) of the stock comes up for replacement each year. Thus, for the
MotorMaster+ usersinterviewed for this study, potential savings from motor efficiency upgrades amount
to:
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Potential Savings 12.5% stock turnover x 4.3% potential savingsx 103,300 GWh/ year

= 555.2 GWH/ year

MotorMaster+ users attributed actions that led to 49 to 51 GWh per year in motor-efficiency upgrade
savings to the influence of the program. Thisis 9 percent of the potential savingsidentified in the above
equation. These actions included purchasing more premium efficiency motors than they would have in
the absence of the program and rewinding 2.5 percent fewer motors than they would have in the absence
of the program.

These results can also be understood in the context of the industrial market for motors. MotorMaster+
users attributed the purchase of an estimated 10,303 premium efficient motors to the influence of the
program (instead of purchasing EPAct qualifying motors). Thisisroughly 6 percent of the number of
units of all premium efficient motors sold in 1998 to the industrial sector.

Motor Challenge has barely scratched the surface in helping end users realize potential energy savings
from system-level improvements, such asimplementation of new control strategies or optimization of
compressed air system operations.

Between MotorMaster+ users, training session attendees, and users of various information services,
Motor Challenge has reached 6,000 to 8,000 end-user facilities directly. Using the results of the Market
Assessment and the eval uation assessments, we estimate that these facilities used approximately 200,000
GWh per year in motor system energy. The Market Assessment found that industrial facilities can save,
on average, 10.5 percent of total motor system energy usage through system-level measures.? Thus, for
the population of end users directly served by the program, potential savings from system-level measures
can be estimated at 21,000 GWh per year. Our best estimate is that these facilities captured at most 323
GWh per year in system-level improvement savings, or 1.5 percent of the available potential.
Thisfinding does not imply that Motor Challenge efforts to stimulate changes in end-user practices have
been ineffective. On the contrary, we found that 24 percent of end users who participated in the ASD
training program and 48 percent of those who participated in the Pump System training program reported
that they implemented improvements to the efficiency of their systems that they would not have made in
the absence of the program. Similarly, a survey of end users who received the Energy Matters newsl etter
found that one-third reported that they had made changes in the way they purchased or managed motor
systems as a result of reading the newdetter.

5.1.4 Motor Challenge Impacts on the Supply Side of the Market

Allied Partners (vendors and consultants) who participated in the program reported that Motor
Challenge tools were useful in convincing customers to purchase efficient motors and to implement
other motor system efficiency measures. However, the Allied Partner reached relatively few firms
using its early strategy of recruiting individual firms. More recent approachesto trade and industry
associations are more likely to support broader dissemination and use of Motor Challenge tools on the
supply side of the market.

e Recruitment results. Asof September 1999, only 104 equipment vendors and consultants had been
recruited as Allied Partners. By way of contrast, the structuring of a relationship with the Electrical
Apparatus Service Association (EASA) created channels to over 1900 domestic motor dealer and
service shops.

1 The Market Assessment identified total potential motor system efficiency savings of 14.8 ~ 15 percent of baseline energy usage.
Improvements to motor system design and operation, such as adding new controls to compressed air systems or matching
pump sizes to measured |oad, account for 10.5 percent of savings from the baseline. Improvements to the inherent
efficiency of motors themsel ves accounts for the remaining potential.
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e Useof Motor Challenge tools or materials by Vendors & Consultants. Ninety percent of the
sampled vendor and consultant Allied Partners had used MotorMaster+ software. Of the V& Cs that
used MotorMaster+, 73 percent used it to help customers with motor selection and 39 percent to assist
in replace v. repair decisions.

5.2 Lessons Learned and Conclusions

With 6 years of experience in developing the Motor Challenge program, there have been many valuable
lessons learned.

e Motor Challenge has already established extensive and effective channels to personnel in end-user
facilities and through alarge number of key Allied Partner vendors. However, the mgority of the
potential savingsin end-user facilities have not been achieved. The next major effort must beto
develop a set of tools and materia s that will support end users and vendorsin achieving system-level
savings.

e Program record keeping must be enhanced to enable managers and implementation staff to better
characterize establishments quickly asto function (end-user v. vendor v. utility or trade association),
industry, and size. Thiswill aid in program marketing, client rel ations management, and eval uation.

e Leveraging the market is essentia to maximizing the effect of any national market transformation
program, such as Motor Challenge and now BestPractices, for DOE. Suppliers must see motivational
factorsto joining and promoting an energy-efficiency program. Thiswin-win situation needsto be
developed and leveraged.

e Tools need to be made simple and developed for decision-making at various stages of project
implementation: general plant profiling, screening for technology opportunities, and implementation
of projects. Consideration of time to be spent, or not spent, by different participants in energy
efficiency project implementation should be respected when devel oping tools.

e Programs should develop activities for not only awareness and promotion, but also for
implementation in partnership with industry on aplant level. More extensive resources are heeded to
assist Allied Partners to more easily convince and assist end users in project implementation.

e Working on a plant-by-plant basi s to demonstrate the leading plants in implementing best
management practices for motor-driven systems (motor, pumps, compressed air systems) will go a
long way in encouraging other companies to accel erate energy-efficiency initiatives—industry has a
tendency to follow leaders.



Appendix A
Motor Challenge Evaluation
Utilities and Government Agencies

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer

State Call dates

ZIP Complete Date

Introduction: Hello, my nameis with XENERGY CONSULTING. | am calling

on behalf of the U. S. Department of Energy regarding the Motor Challenge program.

LEAD-IN FOR ALLIED PARTNERS: I would like to ask afew questions about your
organization’s activities as an Allied Partner in Motor Challenge. May | please speak with
[CONTACT NAME]. IF CONTACT ISNOT AVAILABLE, ESTABLISH TIME FOR CALL
BACK. IF CONTACT ISNO LONGER AT THE FACILITY, ASK IF THE CONTACT HAS
BEEN TRANSFERRED ELSEWHERE IN THE COMPANY. IF THE CONTACT NO
LONGER WORKS FOR THE COMPANY, ASK: May | speak with the person in your
organization who is most knowledgeabl e about your activities related to Motor Challenge?

Lead-in for respondent: Thank you for taking the time to answer a few questions about your
organization’s activities as an Allied Partner in the Motor Challenge program. The information
you provide will be used to aid in improving the program. All answers will be kept strictly
confidential.

LEAD-IN FOR RESPONDENTSWHO ARE NOT ALLIED PARTNERS. | would like to
ask afew questions about your organization’ s use of materials and services provided by the
Motor Challenge program. May | please speak with[CONTACT NAME]. IF CONTACT IS
NOT AVAILABLE, ESTABLISH TIME FOR CALL BACK. IF CONTACT ISNO LONGER
AT THE FACILITY, ASK IF THE CONTACT HAS BEEN TRANSFERRED EL SEWHERE IN
THE COMPANY. IF THE CONTACT NO LONGER WORKS FOR THE COMPANY OR
SAMPLE LIST DOESNOT CONTAIN CONTACT NAME, ASK: May | speak with the person
in your organization who is most knowledgeable about your activities related to electric motors
and motor system efficiency?

Lead-in for respondent: Thank you for taking the time to answer afew questions about your
organization’s use of Motor Challenge program materials and services. The information you
provide will be used to aid in improving the program. All answerswill be kept strictly
confidential.
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General AP Questions

IF RESPONDENT ISAN ALLIED PARTNER, ASK THIS SEQUENCE, EL SE
SKIP TO NA1.

APl. When did your company enroll as an Allied Partner?

(Year)
AP2. Why did your company enroll in the program?
[NCrEASE SAIES...... ettt et 1
Complements our DUSINESS SLIALEQY .......cceverererereriee e 2
Complements our organizational MISSION.........cccecveeveeiiieesieecceesee e 3
Helps differentiate us from COMpPELItOrs.........cocveeierenine s 4
Helps us provide value-added products and services to customers.......... 5
Have unbiased validation of energy efficient technology..........c.cccceeuee.e. 6
Be on the cutting edge of technology ..........ccccveviviieiiecie e 7
(@107 SR 8

AP3. Generdly speaking, has your experience as aMotor Challenge Allied Partner met
your needs and objectives? PROBE WHY/WHY NOT?

AP4. Do you have any suggestions about how the program might be changed so that it
better met your needs and objectives?
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General Questions
ADMINISTER NA SEQUENCE TO ALL RESPONDENTS

NA1l. How did your company learn about the Motor Challenge/ Allied Partner

program?
Directly from DOE or contractor to DOE..........c.cccccevvieivieeiie e 1
000 1= gAY A= 0o (o S 2
CUSLOMEY ...ttt ettt st et s ie e et e e sae e e neessneeneesnneens 3
[ gTo (U VA ="o (<X o [0 U o RS 4
INAUSLIY PUDITCELION. ... s 5
(@00 011 (= 3o =TSP 6
(@101 S SR 7

NA2. Hasyour company used any Motor Challenge tools or materialsin serving its
customers? IF YES, Which ones?

MOtOrMaster+ SOFtWEIE........ccueveerieeeerieerie et ee e nee e 1
Training MOAUIES OF SEIVICES .......ccoueeiiiecieesie sttt 2
Technical PUBlICALIONS..........coeeiiiiee e 3
Other (SPECITY) oot e 4
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Program History

PR1. Over the past 5 years, has your company/agency operated any programs or undertaken
other activities to promote motor system efficiency measures, including the purchase of
energy efficient electric motors?

IFYESASK PR2. IFNO, SKIPTO MML1.
PR2. When did these programs begin? When did they end — or are they still underway?

Date Began
Date Ended or still underway

PR3. Which types of equipment, maintenance practices, or design practices did the programs

promote?

Purchase of energy efficient motors..........ccccocvvceeve e 1
Replacement versus rewinding of failed motors...........ccoceeevererceneeenne 2
INStallation Of VSDS.......ooiiiieieeee e 3
Installation of other kinds of efficient motor systems

(Specify) e ——— 4
Design of energy efficient motor SYStEMS.........ccccveeeeieeieeneenienenese e 5
Implementation of maintenance ProCedures ............ccovvvvvereecieeeseesneenn, 6
Other e ———————— 7

PR4. What kinds of services or incentives did your organizations offer to promote motor
system efficiency measures?

REDAES 10 CUSIOMEN'S.......oi i 1
REDALES 1O VENAOI'S ... 2
Engineering or design technical assistanCe........ccccccvvvveiveeiiecceesee e, 3
Funding of engineering StUdIES..........cccooeiirenenenereeee e 4
End-user or vendor traiNiNg..........ccecveeieeiieeiieesee e ses e see e s 5
Dissemination of technical information...........cccceevvceevivecevieesesce s 6
O Y e ———————————— 7
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PR5.  Roughly how many customers were served through these programs?

PR6. How were these customers distributed between commercial and industrial
establishments? Large (500+ employees) and small establishments? Among
major industries?

PR7. FOR REBATE PROGRAMS: Do you have a sense of the number of motors or
other pieces of equipment rebated through the program?

PR8. Wasthe program(s) evaluated? IF YES: What were the total savingsfor the
program? Savings per unit? Is acopy of the evaluation report publicly available?
IF YES, ASK TOHAVE IT SENT.

PR9. Has your organization used any Motor Challenge tools or materials in conducting
the program? IF YES, Which ones?

MOtOrMaster+ SOFtWEIE........ccueveereeeiereerie et 1
Training MOAUIES OF SEIVICES .......ccvveeiieeiieesie e et 2
Technical PUBlICALIONS..........ccceiiieiieee e 3
Other (SPECITY) weeeieiiieee e 4

IF USED MotorMaster+, ASK Qs. MM1TO MM 13.
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Motor Master

MM1. Have you used the MotorMaster+ software package to...
Support design of programs or services to customers:

e.g. analysisto set rebate [evels..........oooveeviccecec e 1
Support delivery of technical services or rebate programs.............c........ 2
Distribute directly to customersfor their OWn use.........ccccevveveveesiennnnns 3

IF MotorMaster+ USED FOR PROGRAM DESIGN ASK NEXT SEQUENCE,
OTHERWISE SKIP TO MM5.

MM2. What tasks did you use MotorMaster+ for in program design?

MMa3. If MotorMaster+ had not been available, how likely isit that your organization
would have devel oped the information and anal ytic capabilities needed to select
and analyze the cost-effectiveness of various motor models?

MM4. Do you think you would have changed the design of the program if MotorM aster+
had not been available? What features would have been different?

IF MotorMaster+ USED TO SUPPORT PROGRAM DELIVERY ASK NEXT
SEQUENCE, OTHERWISE SKIPTO MM 11

MMS5. How did you use MotorMaster+ in the course of delivering the program to
customers or dealers?
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MM6 Hasusing MotorMaster+ helped your organization convince customers to
purchase energy efficient motors and/or dealers to promote energy efficient
motors? PROBE REASONS FOR WHY OR WHY NOT. PROBE FOR
EXAMPLES.

MM6a.Has using MotorMaster+ helped your organization convince customers to replace
motorsinstead of rewinding them upon burnout? PROBE REASONS FOR WHY
OR WHY NOT. PROBE FOR EXAMPLES.

MM7 IFYESTO MM7a. Would you say that the energy savings and cost-
effectiveness cal culations supported by MotorM aster+ were a deciding factor for
some of your customers who purchased energy-efficient motors?

=TT 1
N[ T 2
D) g A (0 0. TR 3

MM7alF YESTO MM8. Roughly speaking, for what percentage of customers you
served were those cal cul ations decisive?
%

MM8 Relative to other services and incentives offered by your program, how important
was MotorMaster+ in encouraging customers to purchase (deal ers to promote)
energy-efficient motors? PROBE REASONS.

MM9 Can you suggest any changes to the MotorM aster+ software that would improve
its ability to support your programs or other energy efficiency activities?

IF MotorMaster+ DISTRIBUTED DIRECTLY TO END-USE CUSTOMERS, ASK
THE NEXT SEQUENCE, OTHERWISE SKIP.
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MM 10 Roughly how many copies of MotorMaster+ did your organization distribute?

MM11 Typicaly, what kind of customer requested or received the package? PROBE
LARGE/SMALL, INDUSTRY TY PE, JOB DESCRIPTION OF THE USER.

MM 12 Have you received any feedback from customers regarding their use of
MotorMaster+?

IFYESASK MM 14, ELSE SKIP TO TR1.

MM 13 Can you suggest any changes to the MotorM aster+ software that would make it
more useful for customers? ...more effective in convincing customers to purchase
energy-efficient motors?
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Training

IF RESPONDENT REPORTSUSING TRAINING MODULESOR SERVICES, ASK
SEQUENCE, OTHERWISE SKIP.

TR1. What type of Motor Challenge-related workshops or training did your
organi zation sponsor?
MotorMaster+
ASD / ASDMaster
Motor Systems
Managing Electric Motors
Pump Systems
Water / Wastewater
Steam Efficiency
Other

TR2 How many ... workshops/ training sessions has your organization sponsored?
MotorMaster+
ASD / ASDMaster
Motor Systems
Managing Electric Motors
Pump Systems
Water / Wastewater
Steam Efficiency
Other

TR3  Which of the following Motor Challenge materials or services did you usein
developing these training sessions?

Published training modules administered by own staff ... 1
Motor Challenge staff or contractors on Site........ccccveeveeeevieeresceeseenns 2
Other SPECHTY it 3

TR4  Roughly, when were the ... workshops/ training sessions held?
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TR5. About how many different customers have taken a... workshop / training session

that

TR6.

TRY.

your organization sponsored?

MotorMaster+

ASD / ASDMaster

Motor Systems

Managing Electric Motors
Pump Systems

Water / Wastewater

Steam Efficiency

Other

Have you gotten feedback from training session participants regarding their use of
materials, concepts, or skillslearned in the sessions? IF YES: Please describe.

Do you have any suggestions about the training materials or services that would
make them more useful to your customers or constituents? IF YES. Please
describe.
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General Questions about Market

GM1

GM2

GM3

GM4

GM5

Over the past two years, would you say that awareness of motor system efficiency
issues among industrial energy users has increased, decreased, or stayed about the
same?

L Te (=15 < o R 1
(DL (=72 5= o [ 2
Stayed about the SAME.........coeiiiieee e 3
[ L0 I 0410 7T 2R 4

How about awareness of motor system efficiency issues among vendors,
designers, and engineers?

e =72 5= I 1
(DS o =72 < <o [ 2
Stayed abDOoUL the SAME........cueiiiecec e 3
L0 I A0 7T 2 4

And how about implementation of motor system efficiency measures and

designs?
0 =72 5= 1
(DL o (=7 5= o [ 2
Stayed about the SAME..........ooi i 3
[ L0 04107 2R 4

IF ANY CHANGES ARE NOTED IN THE QUESTIONS GM1-GM3, ASK

What do you think are the most important factors that have contributed to these
changes? PROBE EPAct, CHANGES IN ECONOMIC CONDITIONS,
ENVIRONMENTAL COMPLIANCE REQUIREMENTS, UTILITY
PROGRAMS, GOVERNMENT PROGRAMS INCLUDING MOTOR
CHALLENGE.

In what specific ways has Maotor Challenge contributed to these changes?

THANK YOU FOR YOUR TIME AND YOUR HELP.
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Motor Challenge Evaluation
Vendors and Consultants

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer

State Call dates

ZIP Complete Date

Introduction: Hello, my nameis with XENERGY CONSULTING. | amcalling

on behalf of the U. S. Department of Energy regarding the Motor Challenge program.

LEAD-IN FOR ALLIED PARTNERS. | would like to ask you a few questions about your
organization’s activities as an Allied Partner in Motor Challenge. May | please speak with
[CONTACT NAME]. IF CONTACT ISNOT AVAILABLE, ESTABLISH TIME FOR CALL
BACK. IF CONTACT ISNO LONGER AT THE FACILITY, ASK IF THE CONTACT HAS
BEEN TRANSFERRED ELSEWHERE IN THE COMPANY. IF THE CONTACT NO
LONGER WORKS FOR THE COMPANY, ASK: May | speak with the person in your
organization who is most knowledgeabl e about your activities related to Motor Challenge?

Lead-in for respondent: Thank you for taking the time to answer a few questions about your
organization’s activities as an Allied Partner in the Motor Challenge program. The information
you provide will be used to aid in improving the program. All answers will be kept strictly
confidential.

LEAD IN FOR VENDORS/CONSULTANTSWHO ARE NOT ALLIED PARTNERS. |
would like to ask afew questions about your company’ s use of materials and services provided
by the Motor Challenge program. May | please speak with [CONTACT NAME]. IF CONTACT
ISNOT AVAILABLE, ESTABLISH TIME FOR CALL BACK. IFCONTACT ISNO
LONGER AT THE FACILITY, ASK IF THE CONTACT HAS BEEN TRANSFERRED
ELSEWHERE IN THE COMPANY. IF THE CONTACT NO LONGER WORKS FOR THE
COMPANY OR SAMPLE LIST DOES NOT CONTAIN CONTACT NAME, ASK: May |
speak with the person in your organization who is most knowledgeable about your activitiesto
promote or sell products and services related to electric motors and motor system efficiency?

Lead-in for respondent: Thank you for taking the time to answer afew questions about your
organization’s use of Motor Challenge program materials and services. The information you
provide will be used to aid in improving the program. All answerswill be kept strictly
confidential.

Respondent Characterization
RC1 Firg, can youtell meyour job title?

RC2 Andwhat are your mgjor responsihilitiesin your job?
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RC3  Which of the following activities does your company pursue?

Repair or rewind eleCtriC MOLOIS.........cccevieeereeie e eree e se e e e 1
Distribute electric MOLOIS .......ccccoiiiieice e 2
Distribute motor driven equipment PROBE WHAT KIND .................. 3
Distribute variable speed driVes...........cccocvviieeiie e 4
Provide design engineering services for motor driven equipment........... 5
Analyze the energy usage of motor-driven systems..........cccceeeeeveevneenen. 6
Design energy efficiency retrofits for motor-driven systems................... 7
Install electric motors and/or motor-driven equipment............ccccceeenenne. 8

|F RESPONDENT DISTRIBUTESELECTRIC MOTORSASK RC3a, ELSE SKIP
TO RC3c.

RC3a Last year, approximately how many AC electric motors over one HP did you sell?

RC3b Roughly speaking, what was the distribution of these motors between the
following horsepower categories?

L-20 HP oo
21-T00 HP s
102-200 HP ..o
OVEr 200 HP....e e

[SHOULD TOTAL TO 100%.]
|F RESPONDENT DISTRIBUTESVSDsASK RC3c, ELSE SKIP TO RC3d.

RC3c Last year, approximately how many variable speed drives did you sell?
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|F RESPONDENT DISTRIBUTES OTHER KINDS OF EQUIPMENT, ASK RC3d,
ELSE SKIP TO RC3e.

RC3d Last year, approximately how many units of [KINDOF EQUIPMENT] did you
sell?

ASK RC3eTO ALL RESPONDENTS.

RC3e What industries are most heavily represented among your customers?

RC4 Isthe geographic scale of your company’s operations ...

[0 To | 1
REJIONAL ... 2
[INF= (0] = R 3
T g = (] =) R 4

[0 To | T 1
REJIONAL ... e 2
[N F= (0] = 3
T g 7= (] =) R 4
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General AP Questions

IF RESPONDENT ISAN ALLIED PARTNER, ASK THIS SEQUENCE, EL SE
SKIP TO NA1.

APl. When did your company enroll as an Allied Partner?

(Year)
AP2. Why did your company enroll in the program?
[NCrEASE SAIES...... ettt et 1
Complements our DUSINESS SLIALEQY .......cceverererereriee e 2
Complements our organizational MISSION.........cccecveeveeiiieesieecceesee e 3
Helps differentiate us from COMpPELItOrs.........cocveeierenine s 4
Helps us provide value-added products and services to customers.......... 5
Have unbiased validation of energy efficient technology..........c.cccceuee.e. 6
Be on the cutting edge of technology ..........ccccveviviieiiecie e 7
(@107 SR 8

AP3.. Generally speaking, has your experience as aMotor Challenge Allied Partner met
your needs and objectives? PROBE WHY/WHY NOT?

AP4. Do you have any suggestions about how the program might be changed so that it
better met your needs and objectives?
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General Vendor Questions
ADMINISTER NA SEQUENCE TO ALL VENDORS

NA1l. How did your company learn about the Motor Challenge/ Allied Partner

program?
Directly from DOE or contractor to DOE..........cccccccevveevieiie e 1
000 1= gAY A= 0o (o S 2
CUSLOMEY ...ttt ettt st et s ie e et e e sae e e neessneeneesnneens 3
[ gTo (U VA ="o (<X o [0 U o RS 4
INAUSLIY PUDITCELION. ... s 5
(@00 011 (= 3o =TSP 6
(@101 S SR 7

NAZ2. Hasyour company used any Motor Challenge tools or materialsin serving its
customers? IF YES, Which ones?

MOtOrMaster+ SOFtWEIE.........c.oveereriiriei e 1
Training MOCUIES OF SEIVICES ......ccueiieriirieriesie st 2
Technical publiCations...........cceiiiiiii e 3
Other (SPECITY) . 4

IF USED MotorMaster+, ASK Qs. MM1TO MM17.
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MotorMaster+
MM1. Have you used the MotorMaster+ software package to...

Assist customers in selecting motors for purchase..........cccccceeveeiieenneenne 1
Assist customersin making rewind versus replace decisions.................. 2
Assist customers in making motor Sizing deCiSIONS..........ccceeveevveeiveenne 3
Assist customersin developing motor iNVENtories.........cocvevveeeereeieeseeenn 4
Assist customers in devel oping preventive maintenance routines........... 5
Any other uses (Specify) 6

IFMM1=1ASK NEXT SEQUENCE, OTHERWISE SKIP.

MM2. What percentage of the AC general-purpose motors that you sold during 1998
exceeded the EPAct standards?
%

MM2a What percentage, if any, of these motors motor sales were subsidized by utility-
sponsored rebate programs?
%

MM2b How did you use MotorMaster+ to convince customers to select premium
efficiency motors? PROBE COMPARISON OF LONG-TERM FINANCIAL
IMPLICATIONS[LIFE CYCLE COSTS], RELIABILITY, QUALITY.

MM 2c Prior to obtaining MotorMaster+, how did you promote energy efficient motors to
customers?

MM3 If you had not been able to use MotorMaster+ to illustrate the benefits of using
premium efficiency motors, do you think number of those motors sold would
have been higher, lower or about the same?

Higher [ASK MMA] ... e 1
LOWEN [ASK MM ...ttt 2
About the same [SKIP TO MMGE] ......ccvoieiiciieee et 3
Don't KNOw [SKIP TO MMGB] ....ccviiiiiiiriinierieniesiesee e 4

MM4 How much higher (lower)? ENTER PERCENT.
%
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MMS5 Why do you say that?

|F MotorMaster+ USED TO SUPPORT SUPPORT REWIND/REPLACE
DECISIONS ASK NEXT SEQUENCE, OTHERWISE SKIP

MM®6. Has using MotorMaster+ helped your company convince customers to replace
motorsinstead of rewinding them upon burnout? PROBE REASONS FOR WHY
OR WHY NOT. PROBE FOR EXAMPLES.

MM®6a Prior to obtaining MotorMaster+, how did you promote replacement of failed
motors versus rewinding?

IFMM6=YES ASK MM7, OTHERWISE SKIP.

MM7 Roughly how many motors did you convince customers to replace instead of
rewinding, using information and analysis from MotorMaster+?

MM8 Relative to other services you offer, how important was MotorMaster+ in
encouraging customers to purchase (dealers to promote) energy-efficient motors?
PROBE REASONS.

MM9 Can you suggest any changes to the MotorM aster+ software that would improve
its ability to support your services to customers?
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MM 10 Have you distributed copies of MotorMaster+ to your customers for their own

use?
Y Bttt 1
Lo PR ORI 2
[ L0 I 0107 2R 3

IFYESASK MM10a-MM 13, ELSE SKIP TO TR1.

MM10a Roughly how many copies of MotorMaster+ did your organization distribute?

MM11 Typically, what kind of customer requested or received the package? PROBE
LARGE/SMALL, INDUSTRY TYPE, JOB DESCRIPTION OF THE USER.

MM 12 Have you received any feedback from customers regarding their use of
MotorMaster+?

IFYESASK MM13 ELSE SKIP TO ASL.

MM 13 Can you suggest any changes to the MotorM aster+ software that would make it
more useful for customers? ...more effective in convincing customers to purchase
energy-efficient motors?
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IF RESPONDENT REPORTSSELLING VARIABLE OR ADJUSTABLE SPEED
DRIVES, ASK NEXT SEQUENCE, ELSE SKIP TO TR1.

ASl. Have you used Motor Challenge materials to help convince customers to purchase
Adjustable Speed Drives to reduce motor system energy consumption?

YES[ASK ASZ] ..ottt 1
NO [SKIP TO EQL] ..ottt s 2
Do’ t KNow [SKIP TO EQL]....coveiiiiiiriesiesiesiesieseeee e 3

ASla How did you use Motor Challenge materials to help convince customers to
purchase Adjustable Speed Drives? PROBE COMPARISON OF LONG-TERM
FINANCIAL IMPLICATIONS [LIFE CYCLE COSTS], RELIABILITY,
QUALITY, INCREASED CONTROL OVER PRODUCTION PROCESSES.

AS1b Prior to obtaining Motor Challenge materias, how did you promote ASDs to
customers?

AS2 If you had not been able to use Motor Challenge materials to explain the benefits
of using ASDs, do you think your sales of ASD last year would have been higher,
lower or about the same?

Higher [ASK ASS] ... e 1
LOWEN [ASK ASS] ..ttt 2
About the same [SKIP TO EQL] ....ccveiieiiieiireieesee e 3
Don't Know [SKIP TO EQL]....ccueiiiiiiriirienierieriesieeee e 4

AS3 How much higher (lower)? ENTER PERCENT.
%

AS4  Why do you say that?
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|F RESPONDENT REPORTSSELLING MOTOR SYSTEM DESIGN OR
ENGINEERING SERVICES, ASK NEXT SEQUENCE, ELSE SKIPTO TR1.

EQ1. Haveyou used Motor Challenge materias to help convince customers to purchase
energy efficient motor-driven equipment or services to improve motor system

efficiency?
Y ES[ASK ASZ] ...ttt st st s nne s 1
AN [l IS N L o 1O 1 2
Don't KNow [SKIP TO EQL]....coiiieiieiieeee ettt 3

EQla Can you describe these products or services for me?

EQ1b How did you use Motor Challenge materials to help convince customersto
purchase these products or services? PROBE COMPARISON OF LONG-TERM
FINANCIAL IMPLICATIONS[LIFE CYCLE COSTS], RELIABILITY,
QUALITY, INCREASED CONTROL OVER PRODUCTION PROCESSES,
ENVIRONMENTAL COMPLIANCE.

EQ1c Prior to obtaining Motor Challenge materials, how did you promote these
products or services to customers?

EQ2 If you had not been able to use Motor Challenge materials to explain the benefits
of these products or services, do you think your sales of them last year would
have been higher, lower or about the same?

Higher [ASK ASS] ... 1
LOWEN [ASK ASS] ...ttt 2
About the same [SKIP TO EQL] .....cooiieiiieiieiieeeece e 3
Don't Know [SKIP TO EQL]....ccooiiiiiriirienienienieeieeeeee e 4

EQ3 How much higher (lower)? ENTER PERCENT.
%

EQ4 Why do you say that?
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Training

IF RESPONDENT REPORTSUSING TRAINING MODULESOR SERVICES, ASK
SEQUENCE, OTHERWISE SKIP.

TR1. What type of Motor Challenge-related workshops or training did your
organi zation sponsor?
MotorMaster+
ASD / ASDMaster
Motor Systems
Managing Electric Motors
Pump Systems
Water / Wastewater
Steam Efficiency
Other

TR2 How many ... workshops / training sessions has your organization sponsored?
MotorMaster+
ASD / ASDMaster
Motor Systems
Managing Electric Motors
Pump Systems
Water / Wastewater
Steam Efficiency
Other

TR3  Which of the following Motor Challenge materials or services did you usein
developing these training sessions?

Published training modules administered by own staff ... 1
Motor Challenge staff or contractors on Site........cccceeevvecerceenesceeneeens 2
Other SPECHTY et 3

TR4  Roughly, when were the ... workshops / training sessions held?
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TR5. About how many different customers have taken a... workshop / training session

TRG.

TRY.

that your organization sponsored?

MotorMaster+

ASD / ASDMaster

Motor Systems

Managing Electric Motors
Pump Systems

Water / Wastewater

Steam Efficiency

Other

Have you gotten feedback from training session participants regarding their use of
materials, concepts, or skillslearned in the sessions? IF YES: Please describe.

Do you have any suggestions about the training materials or services that would
make them more useful to your customers or constituents? IF YES: Please
describe.
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General Questions about Market

GM1 Over the past two years, would you say that awareness of motor system efficiency
issues among industrial energy users has increased, decreased, or stayed about the

same?
L Te (=15 < o R 1
(DL (=72 5= o [ 2
Stayed about the SAME.........coeiiiieee e 3
[ L0 I 0410 7T 2R 4

GM2 How about awareness of motor system efficiency issues among customers?

F 0 =72 5= 1
(DL =7 5= o [ 2
Stayed about the SAME.........coeiiiieee e 3
[ L0 0410 7T 2R 4

GM3 And how about implementation of motor system efficiency measures and

designs?
e =72 5= o IR 1
(DS o (=72 < <o [ 2
Stayed aboUL the SAME........ccueeiiecic e 3
L0 I A0 7T 2 4

IF ANY CHANGES ARE NOTED IN THE QUESTIONS GM1-GM3, ASK

GM4 What do you think are the most important factors that have contributed to these
changes? PROBE EPACT, CHANGES IN ECONOMIC CONDITIONS,
ENVIRONMENTAL COMPLIANCE REQUIREMENTS, UTILITY
PROGRAMS, GOVERNMENT PROGRAMS INCLUDING MOTOR
CHALLENGE.

GM5. Over the past two years, has your ability to offer energy efficiency equipment
become more important to the competitive position of your business, become less
important, or had no influence on your competitive position?

MOTE IMPOITANT.......cviieiiiitieieeeeiee e 1
LESSIMPOITANT ......ccviieeeiecie ettt e ae s e nre e 2
No effect on COMPELItiVE POSITION ......ccoiiiireriirieieee s 3
DON T KNOW ... 4

IF CR5 DOES NOT EQUAL 4 ASK CR6, ELSE END.
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GM6a. What is the main reason for the change in importance of energy efficiency asa

competitive strategy?

GM©6h. Are there other reasons?

CR2a

CR2b

No other reasons

o

Greater demand among customers.

Competing firms are offering more efficient equipment or related services

Utility programs

Manufacturers are promoting efficient equipment

Higher profit margins to vendors on energy efficient equipment

Changes in economic conditions for consumers

Changes in energy prices

Other (Specify)

Don’'t Know

OO N0~ W|IN|F-

OIINIOIUIHEPDIWINIF

GM7 Inwhat specific ways has Motor Challenge contributed to these changes?

THANK YOU FOR YOUR TIME AND YOUR HELP.
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Motor Challenge Evaluation
End-User Assessment

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer

State Call dates

ZIP Complete Date

Introduction: Hello, my nameis with [NAME OF ASSESSMENT RESEARCH

FIRM]. | am calling on behalf of the U. S. Department of Energy in regard to the Motor
Challenge program.

I would like to ask you afew questions about your company’s use of products and services
developed by the Motor Challenge program. May | please speak with [CONTACT NAME]. IF
CONTACT ISNOT AVAILABLE, ESTABLISH TIME FOR CALL BACK. IF CONTACT IS
NO LONGER AT THE FACILITY, ASK IF THE CONTACT HAS BEEN TRANSFERRED
ELSEWHERE IN THE COMPANY. IF NO CONTACT NAME OR CONTACT NO LONGER
WORKS FOR THE COMPANY, ASK: May | speak with the plant manager or maintenance
manager?

L ead-in for respondent: Hello, my nameis with XENERGY CONSULTING. |
am calling on behalf of the U. S. Department of Energy regarding the Motor Challenge program.
I would like to ask you afew questions about your experience with products and services
provided to through the Motor Challenge program.
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Respondent Characterization

First, I'd like to get some basic information about your company and its activities at this|ocation.

RC1. What isthe principal economic activity at thislocation? [PROMPT IF

NECESSARY ]
=g U1 = ox (U 1 oo RSP 1
Water, SEWer, IMTIQalioN .......ceeveeeeeeeseee e 2
Other Industrial (€.g. MiNIiNgG) .....ccooveiiiieiieiiiesee e 3
BUSINESS SEIVICES.......uviieiecitiiie s eitteee e eetee e e e s eteeesseiae e e e sssseeesssbanesssssreeessanns 4
Education, health, SOCIial SErVICES.......ccuueiieciiee e 5
Government services, admiNiStration...........ccceeeeeeieieeeeceee e 6
Other (Specify ) I 7

RCla Do you use any el ectrical motors of one horsepower or larger for industrial
processes at this location?

YES[GO TO RC2.]..ccuiiiiieiiisiesiesiesieeee ettt s sresne s 1
NO [THANK AND TERMINATE].....cooiteeeeeeeeeieiesesee e 2
Don’'t know [THANK AND TERMINATE] ..cvoveveerese e 3
RC2 What isthe principal product produced at thisfacility?
Food, beverages, tODACCO ........cccvreerieeseere e 1
Textilesand apParel .........occeveeiiieie s 2
[0 101 o< g 10T 0 T (0 1 3
Paper and related ProdUCES .........cceeeiecieecieciecce e 4
Chemicals and related ProduCts...........cocoeererererieeieeiese e 5
Petroleum ProdUCES...........occvieiie e 6
Plastics and rUDDEN ..........cooviecice e 7
Stone, clay, glass, CONCIELE.........cooviiiieiie e 8
Primary metals (e.g. steel, aluminum)...........ccooevveririiienenene e 9
Fabricated metal products, equipment, machinery...........cccccccvvvevennen. 10
El€CtroniC QUIPIMENT.......ccviieieierieiese st 11
AGricultural ProdUCLES.........cueeieeiie e 12
Water, Sewer, irrigation SEIVICES......c.cieeveeieerieeeesieeeesreeneesee e eeesseenees 13
Mining and MINEIalS.........ccoveiiiiiie e 14
Other (Specify ) et e 15

RC2a Do you know the SIC number for thisfacility? IF YES, What isit?
ENTER SIC CODE, 9999 FOR DON’'T KNOW (DK).....cccceneee.

RC3 How many full-time employees of al typeswork at thislocation?
ENTER NUMBER OF FULL TIME EMPLOY EES,00 FOR DK
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RC4 Isthislocation the sole production facility for your firm, or isit asubsidiary or branch of
alarger company?

Sole production faClitY .......cccueieereie e 1
BIanCh ... e 2
(1720 0 [0 = T = £ SRS 3

RC5 Roughly, how much did thislocation spend on electricity last year?

ENTER DOLLAR AMOUNT, 99 FOR DK......cccceiinirneriennne
RC6 Whatisyourjobtitle or position? (CHECK ONE ONLY)

PLant ManagEY ........ooeiirieriieieieeie e 1
MaintenanCe MaNAJEY ...........eccueeiieiieeiee ettt 2
PUrchasing Manager ........cc.ceeeieieieere e s 3
Plant ENQINEEY ..ottt 4
Chief ElECHICIAN. .. .ccieee et nne s 5
President, CEO, or general Manager ..........coccveveeeiieeieesiieeseeseeesiee e 6
Other (Specify ) e 7
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Motor Challenge
MCL1. Areyou aware of the Motor Challenge program operated by the U. S. Department

of Energy?
YES[GO TO MUECZ] ..ottt sttt s nne s 1
NO[SKIP TO MGECS] ..ueiiiiiiiieeiieieieiesie ettt snesneens 2
NOt SUre [SKIP TOMGECS3] ..ottt 3
MC2. How did your company learn about the Motor Challenge program?
Directly from DOE or a contractor to DOE ..........cccccceeveeiieccieesee e 1
SUPPIIETVENAOL ... 2
ENgiNeer/COoNSUITANT ...........ceeiieiiiecie e 3
DOE Publication, Turning Point, Energy Matters...........ccocovvenenenerienne. 4
INAUSLIY Tra0e QrOUP ....coueeeeieriesieeieeee e 5
INAUSLIY PUBIICELION. .......eeiieeiie e 6
(@00 011 (= oo 2SS 7
INEEINEL ... s 8
(@107 S S 9

MC3 Pleasetell meif you have used any of the following Motor Challenge materials or
servicesin the course of your work. READ AND MARK ALL MENTIONED

Information Clearinghouse or 800 NUMDES ..........cccveveriiieieecie e 1
MotorMaster+ Software Motor Selection Software..........c.cocvvevenenienne. 2
Training sponsored or co-sponsored by the Department of Energy in
adjustable speed drives, motor selection, or pump efficiency.................. 3
Technical publications distributed by the Motor Challenge Clearinghouse
Or cooperating Organi ZatiONS.........cceverererereeieeree e 4
Turning Point or Energy Matters Newsletter...........ccccvvevieiieeiieccieenen, 5
Other materials (Specify ) T 6
NONE Of the @DOVE ..o 7
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Motor Inventory and Purchases

MI1  About how many electric motors of one horsepower or greater are currently in usein
production equipment at this location?
ENTER NUMBER OF MOTORS, 1 FOR DK ......cccooiiiiieieeriee

MI2  And, about how many electric motors of one horsepower or greater did you
purchase for this location in the last year, including motors that are part of OEM
equipment?

ENTER NUMBER OF MOTORS.........ccoootiiieeieeeie e

IF RESPONDENT CANNOT PROVIDE NUMBER MI2 ASK MI2a. ELSE GO TO
MI3.

MI2a Then can you tell me about what percentage of the motors currently in use in your
facility were purchased last year?
ENTER MOTORS PURCHASED AS% OF MI1......ccccevvrernennee.

MI3  What percentage of the motors you purchased last year fell into the following
three horsepower categories?
A L-5NOISEPOWES ...t
D, 7.5-20 NOISEPOWEY ......oviieiieieeeee e s
C. OVEr 20 NOISEPOWEN .....cccvveiieeitie ettt ae s
[SHOULD ADD TO 100.]

MI4  What percentage of these motors was designated as “premium efficient” or
“energy efficient” by the motor manufacturer or dealer?
ENTER PERCENTAGE EFFICIENT ..ot

IFMC3 DOESNOT EQUAL 7 (RESPONDENT REPORTS USING SOME MOTOR
CHALLENGE TOOLS OR MATERIALYS), ASK MI4.

MI4  Have you used the MotorMaster+ motor selection software or other Motor
Challenge tools and materials to help decide which motors to purchase?

=TT 1
N [0 TR 2
DON T KNOW ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaaaaees 3

IFMI4 =1, ASK MI5, ELSE SKIPTO MI9.
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MI5  If you had not been able to use Motor Challenge tools and materials, do you think
the percentage of energy efficient or premium efficiency motors you bought last
year would have been higher, lower, or about the same?

Higher [ASK Q. MIB] ...uoiiiiiiiiieeee e 1
Lower [ASK Q. MIB] ..ottt 2
About the same [SKIP TO Q. MIT7] ..o 3
Don't KNow [SKIPTO Q. MI7] c.eeieeeceeee e 4
MI6  How much higher (lower)? INDICATE PERCENTAGE LOWER WITH A
MINUS SIGN. o %
MI7  Inwhat year did you first use Motor Challenge tools and materials to guide motor
selection?
ENTER YEAR, ENTER 77 FOR DK.....cccvviiiiiieeeeeeee e

MI8. How often do you use Motor Challenge tools and materialsin deciding which
motors to purchase? Would you say itis....

Every time you purchase a motor over one horsepower ...........ccccceeenee... 1
MOSt Of tNETIME ... 2
Half Of thETIME ..o e 3
Lessthan half of thetime..........ccoee e 4
HArAIY BVET ...t 5
DT 1 0 10 1 RSP 6

MI9  Over the past 3 years, has your company participated in utility-sponsored
programs that offered rebates or other incentives for purchasing energy-efficient

motors?
YES[ASK MILO] .ot es 1
NO [SKIP TO MILL] ooiiiiiieeie ettt 2
Do’ t KNOwW [SKIP TO MILL] ..o 3

MI10 Compared to these rebates, would you say that the information and analysis you
got from MotorMaster+ or other Motor Challenge materials was more
important, less important, or equally important in your decision to purchase
energy-efficient or premium motors?

MOr€ IMPOITANT........cveieiiirtieieeieeee et 1
ISy 1 0] 00 = | SR 2
Equally ImPOrtant............ooeeeeiiieeese s 3
DON T KNOW......ueeiiiieie ettt ettt s r e ens 4

A-31



MI1la What is the most important factor you consider in selecting electric motor

models? [MARK ONE ONLY ]

MI11b What other factors are important in this purchase decison? [MARK ALL

MENTIONED.]
Mllla MI11b
No other factors n/a 1
The cost of the motor (“capital cost,” “first cost”) 2 2
Manufacturer; reputation of manufacturer 3 3
Timeliness of availability 4 4
Operating cost of the motor 5 5
Total costs. capital + operating, “life cycle costs’ 6 6
Match to end-use requirements 7 7
Special motors needed for our processes 8 8
Quality, reliability of motors 9 9
Other, Specify: 10 10
Don’'t know 11 11

IF MI1lla OR MI11b =50R 6, ASK M112. ELSE SKIP TO PP1.

MI12 Since your company began using Motor Challenge tools and materials to guide

motor purchases, would you say that operating costs have become more important
in determining which electric motors to buy, lessimportant, or remained about the

same in importance?

MOrE IMPOITANT.......civiieeieiitieieeiee et
LESSIMPOITAINT ...ttt bbb
Stayed abDOUL the SAME........cueiiiecee e
DON T KNOW......eieciece ettt ne e nneenne s
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Motor Challenge and Purchasing Policy

PP1  Does your company have a policy or procedure to guide the selection of electric

motors?

D =S UTR 1
o 2
L0 R A0 17T 2 3

IF PP1 =1, ASK PP2, ELSE SKIP TO RW1.

PP2  Isthispolicy ....

A formal set of written rules or specifications...........ccccccveveeicieiieenieene, 1
An informal set of guidelines used by a number of people..........c.ccce.ee. 2
Y our own informal set of gUIdEliNES...........cccoevviieevin e, 3
Some combination Of the aDOVE...........cccveverevierece e 4

PP3  Doesthis policy specify or suggest the efficiency ratings of motors to be

purchased?

YES[GO TO PP3a]....ccciiieiierieeieieenieeeesee e seesseesesseessessessseessessesssesnees 1
NO [SKIP TO RWIL] ..ottt 2
Don't KNOw [SKIP TO RWL ..o 3

PP3a Which of the following best summarizes your motor purchase policy in regard to
the energy-efficiency rating of the motors? [MARK ONLY ONE]
Premium efficiency is required for all motors to which efficiency

SEANAArdS QPPIY .ot 1
Premium efficiency isrequired for some horsepower categories............ 2
Premium efficiency is required for some motors which meet certain

criteria such as operating hours or critical applications..................... 3
Premium efficiency isrequired if financial criteria such as payback

2L 1 0 PP PPTPRR 4
NONE Of the @DOVE ... 5

PP4  Did you use MotorMaster+ or other Motor Challenge tools and materialsin
developing your motor purchase policy?

YES[ASK Q. PP5.] .t 1
NO [SKIP TO RWL ...ttt 2
Don’'t KNow [SKIP TO RWL] ..o 3

PP5  If Motor Challenge tools and materials had not been available do you think you
would have developed and adopted a motor purchase policy?

YES[ASK Q. PPB.] ..t 1
NO [SKIP TO RWL] ..ttt 2
Don’'t KNOw [SKIP TO RWL] ..o 3
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PP6 Do you think the efficiency levels specified by this policy would have been as
high in the absence of information and analysis provided by Motor Challenge
tools and material s?

=SSR 1
N O et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaas 2
DON T KNOW ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaees 3
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Rewind Decisions

RW1 How many failed motors did your company rewind last year?
ENTER NUMBER OF MOTORS.........cccoiiiiinireeieie e

IF RESPONDENT CANNOT PROVIDE NUMBER RW1 ASK RWla ELSE GO TO
RW?2.

RW1la Then can you tell me about what percentage of the motors currently in use in your
facility were purchased last year?
ENTER MOTORS PURCHASED AS% OF MI1......ccccevvevenennee.

RW2 Last year, what percentage of failed motors did you rewind in the following three
horsepower categories?
A L-5NOISEPOWEY ...t
D, 7.5-20 NOISEPOWEY ......oviieieiceeeeeeee e s
C. OVEr 20 NOISEPOWEN ......ccuveiiieitie ettt cte et e
[SHOULD ADD TO 100.]

RW3 Have you used MotorMaster+ or other Motor Challenge materials to support
decisions whether to rewind versus replace specific failed motors?

YES[ASK RWHA ...ttt 1
NO [SKIP TO ENDYJ ..ottt e 2
Do’ t KNOw [SKIP TO ENDYJ ...ccueeiiiiieiesiesiesesieseeee e 3

RW4 If you had not been able to use Motor Challenge tools and materials, do you think
the percentage of failed motors you rewound instead of replacing last year would
have been higher, lower, or about the same?

Higher [ASK Q. RW5] ..ot 1
Lower [ASK Q. RW5] ..ottt ee et nne e 2
About the same [SKIP TO Q. RWB].......ccoeviieiiieiiecieecee e 3
Don't Know [SKIP TO Q. RWE]........ooiiiiirierieniireeeeeeee e 4

RWS5 How much higher (lower)? INDICATE PERCENTAGE LOWER WITH A
MINUS SIGN. oo %

RW6 Inwhat year did you first use Motor Challenge tools and materials to guide
replace versus rewind decisions?
ENTER YEAR, ENTER 77 FOR DK ......oooteiiieeesee e
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Motors Training Program
Interview Guide

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer
State Call dates

ZIP Complete Date
Lead-in

Hello, my nameis and | am calling from Xenergy, Inc. on behalf of the U.S.
Department of Energy. We are conducting an evaluation of the DOE’s Motor Challenge Program
and are contacting participants to get their impressions on the Motor Challenge training programs.

[SCREENING QUESTION]

S1 Did you attend a Department of Energy Motor Challenge training program?
- TSRS 1
Lo USSR 2

IF S1=1, THEN PROCEED. IFS1=2, THEN TERMINATE CALL.

| would like to ask you afew guestions about your experience with the Motor Challenge

training workshop. The whole interview should take about 15 - 20 minutes. Please be
assured that the information you provide in the interview will remain confidential with
XENERGY/DOE. We will not identify or attribute any of your comments or company
information. Do you have time to speak to me now?

First, wewould liketo get some basic information about you and your firm.

11 What kind of business are you?

@) MOLOr DISHITDULOL ......cueivirtiieisieseeee et 1
D)  MOOr MaANUFBCLUFES .......c.eeieiiete ettt st s re s re e sre s 2
C)  INAUSEIIEL ...t 3
0) ENEIQY SEIVICES.....cieiiiieeee ettt ettt st sre e tesreeaesnenneeneas 4
€)  Other (SPECITY) ittt e e r e s b e sreens 5
1.2 What is your SIC code?
ENTER SIC CODE ...ttt
13 What type of processes occur in thisfacility?
) MetalSTaIiCAIION. ..o 1
D) ChemICEl ... e ene s 2
C) GeNEral MaErialS......coeeeeeirieiie et 3
) FOOO ..ottt nre 4
E)  IMIELAL ...t 5
F) T EXUIE s 6
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0) MiniNg and MINEal........cccooiiiieieiiee et nas 7

h) Wood, PUlp, @nd Paper ...ttt s 8

1) GENENIC PrOCESSES.......ccuietiitieie e steeste s e etesteeaestesaesteare e testeessestesneestesaeesesreensensens 9

IO Lt 1= 0. 1 ) PSR 10
14 Does your company have more than one location?

D =TSP URPR PSR 1

N TP PRUR PR 2

IFYES, ASK 1.4.a, OTHERWISE SKIPTO 1.5

14.a Do you have similar responsihilities at the branch office/offices?

15 About how many total workers (full time equivalent) are employed at this location?

ENTER NUMBER OF FTES......cccciiitrieisieiseesieseseseseesesseeseesaee e ssese s
1.6 What is the percentage of motors/motor energy used for pumps, fans, air compressors and other
process components?
ENTER PERCENTAGE. ......oo ottt %
1.7 Can you tell me approximately how much electricity isused in thisfacility each year?
ENTER ELECTRICITY USAGE. ..o
1.8 And can you tell me approximately how much this facility spends on electricity every year?
ENTER DOLLARS SPENT ......ccceitieirieesiereseee e sessesessesessesesseessenenens $
POSITION

Next, | would liketo ask you a few questions about your position at the facility.

21 Wheat isyour title or position?

eV P 1Y = = o (< USSR 1
D) MaNteNanCe MaNAQEY .......cceiieie ettt st st s be e sreeaee e 2
C) PUrchasing Manager ..........ccoeieriinieieieieeses e 3
(o ) I P g o 1= TSRS 4
€) Chief EIECIICIAN......ccciiciecee ettt st sae et eneesneene 5
f) President or General Manager.........ccooeeireriniriesieniesese e 6
0) Other (SPECITY) .eveeiieiee e 7
2.2 What department are you operating within?
a) MainteNaNCE/OPEIELION ..ottt e e 1
D) ENQINEEING ..ottt st e ae s be e sreeae et 2
(o) I =107 0 = 1= | SRR 3
d) SAETIMAKELNG......cceeieriiiiieeieeieee ettt e e e se e eneerens 4
€) RESEAICH ... e e e re e s 5
LD I, L0 1= €S o= ol Y TSR .6
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0) DOt KNOW/REFUSE .....oeeeieceece sttt 7

23 What are your responsibilities at the facility?

a) Specify MOtOrs/MOLOr AriVENS. .....cccuoiieeireee e 1
b) Motor Repair/Replacement DECISIONS .........ccvevieierie e 2
¢) Purchase of management of drives, pumps, fans, air compression systems.......... 3
d) MOtOr MaNAGEMENT........eeoeiee ettt e e sneeeesneeeeeeas 4
€) Setting energy effiCienCy POLICY ......ccveoereee e 5
f)  Processing or ManufaCIUNNG.........ccouverirereniereieeeese et 6
0) Other (SPECITY) .eoeeieeeeeeee ettt e enes v
24 How many employees do you oversee?
ENTER NUMBER OF FTES.......ccciiiiiinieisieesie e
TRAINING WORKSHOP

Now, | would liketo ask you some questions about what you learned at the training program.

3.1 How did you find out about the training program?

a) Motor Challenge ClearinghOUSE...........cccoveiieieeie e 1
D) DOE SEEf PEISON......cciiiiiiiiirieieiee e nee 2
(o) I o o= I (] 1 YOS 3
(o) I @0 VLY (o (= GRS RPRS 4
L2 T\ = 1 SOOI 5
)  OtNEr (SPECITY) ittt nne s .6
0) DONM T KNOW.. .ottt sttt se e s sbe s ae e besbeeresbeenneseas 7

3.2 Did you apply the skills you learned to your daily activities?

3.2.a If no, explain.

3.3 What did you learn at the training session?

a) Characteristics of effiCieNt MOLOIS........cccevirieii e 1
b) Potential SAVINGS aNA COSES.......ccuiiiiciiieciee et sre e sre s 2
C) How to quantify DENEFITS. ..o 3

d) How to use MM+ to identify best motors for replacement and also how to use
MM+ to guide replace versus rewind decision.

€)  Other (SPECITY) .o 4
34 Did you use theinformation to identify candidate systems?

- TSR PSRN 1

[0 TP PUP PR 2
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34.a If yes, how many systems?
ENTER NUMBER OF SYSTEMS......ccooiiirrenneesie e

3.4.b What kinds of systems?

Q) PUMPS.....ece e et e et e ns 1

o) T = RS PR 2

C) AIl COMPIESSOr SYSIEMIS .. .eueeieiteeiesieeee e et e te e ste e e e s e e tesreeaesreeseestesneensesneeneas 3

(0 ) T 1 0= S o= ol Y P 4
35 Did you useit to quantify benefits?

R <O ORRURP 1

N[0 PSP TP TURUURUPRRURO 2

3.6 Did you estimate energy savings?

IFYES, ASK 3.6.A. OTHERWISE SKIPTO 4.1

3.6.a What was the energy savings estimate?
ENERGY SAVINGSESTIMATE ...

MOTOR-RELATED DECISIONS

4.1 Did the program help guide your selection of motors?

4.2 Did you purchase more energy efficient motors?

IFYES, GO TO4.3. OTHERWISE SKIPTO 4.4

4.3 How many did you purchase?
1-20 HP 21-100 HP Over 100 HP

4.4 Did you adopt a palicy to only buy efficient motors?

45 Did you use the information to guide rewind versus replace decisions?
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IFYESASK 4.6. OTHERWISE SKIPTO 5.1

4.6 Approximately how many motors of one horsepower or more are purchased in ayear?
1-20 HP 21-100 HP Over 100 HP

OTHER PROJECTS
51 Areyou planning similar projectsin this or other facilities?

5.2.a If yes, when do you planto do it?

ENTER DATE ...ttt

53 Wheat isthe size of the project? Will it be.......
Q) SAIMIE SIZE.....iiuiieiteieeee ettt ettt bbbt e et e e nre s 1
(o) I I = SR UV RPRSRRRN 2
(o) TS 10T = USROS 3
d)  OtNEr (SPECITY) ..ecueeeuirieirteie ettt 4

Finally, | would liketo ask you a few questions about your views on the M otor Challenge Program.

6.1 What did you like about the training program?

6.2 Did you know about these cost-saving and energy efficiency methods prior to attending the
training program?

6.3 Would you have implemented changes to your system regardless of the training program?

6.3.a Why/why not?

6.4 Finally, how do you think the training program could be improved?
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RW?7.

RW8

How often do you use Motor Challenge tools and materialsin deciding which to
rewind versus replace? Would you say itis....

Every time you purchase a motor over one horsepower ............cccceeeueeee. 1
MOSE Of TNETIME ... s 2
Half Of thetime ..o 3
Lessthan half of thetime.........coceiii e 4
Hardly @VEN ... .o e 5
DON T KNOW......eiiieee ettt ne e sneenne s 6

Prior to using MotorMaster+ to support rewind decisions, did you apply financial
analyses that took operating costs into account when deciding which motors to
rewind?

=TT 1
N[ T 2
DT g B A (0 0. TR 3

THANK YOU FOR YOUR TIME AND YOUR HELP.
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Pumps Training Program
Interview Guide

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer
State Call dates

ZIP Complete Date
Lead-in

Hello, my nameis and | am calling from Xenergy, Inc. on behalf of the U.S.
Department of Energy. We are conducting an evaluation of the DOE’s Motor Challenge Program
and are contacting participants to get their impressions on the Motor Challenge training programs.

[SCREENING QUESTION]

S1 Did you attend a Department of Energy Motor Challenge training program?
- TSRS 1
Lo USSR 2

IF S1=1, THEN PROCEED. IFS1=2, THEN TERMINATE CALL.

| would like to ask you afew guestions about your experience with the Motor Challenge

training workshop. The whole interview should take about 15 - 20 minutes. Please be
assured that the information you provide in the interview will remain confidential with
XENERGY/DOE. We will not identify or attribute any of your comments or company
information. Do you have time to speak to me now?

First, wewould liketo get some basic information about you and your firm.

11 What kind of business are you?

@) MOLOr DISHITDULOL ......cueivirtiieisieseeee et 1
D)  MOOr MaANUFBCLUFES .......c.eeieiiete ettt st s re s re e sre s 2
C)  INAUSEIIEL ...t 3
0) ENEIQY SEIVICES.....cieiiiieeee ettt ettt st sre e tesreeaesnenneeneas 4
€)  OthEr (SPECITY) .ecriitieiiieee ettt st sreer e s re e sras 5
1.2 What is your SIC code?
ENTER SIC CODE ...ttt sttt
13 What type of processes occur in thisfacility?
) MetalSTaIiCAIION. ..o 1
D) ChemICEl ... e ene s 2
C) GeNEral MaErialS......coeeeeeirieiie et 3
) FOOO ..ottt nre 4
E)  IMIELAL ...t 5
F) T EXUIE s 6
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0) MiniNg and MINEal........cccooiiiieieiiee et nas 7

h) Wood, PUlp, @nd Paper ...ttt s 8

1) GENENIC PrOCESSES.......ccuietiitieie e steeste s e etesteeaestesaesteare e testeessestesneestesaeesesreensensens 9

IO Lt 1= 0. 1 ) PSR 10
14 Does your company have more than one location?

D =TSP URPR PSR 1

N TP PRUR PR 2

IFYES, ASK 1.4.a, OTHERWISE SKIPTO 1.5

14.a Do you have similar responsihilities at the branch office/offices?

15 About how many total workers (full time equivalent) are employed at this location?

ENTER NUMBER OF FTES......cccceiiiieieieisesiesieseeese st se e seens

16 What is the percentage of motor/motor energy used for pumps, fans, air compressors and other

process components?

ENTER PERCENTAGE. ......oo ittt %

1.7 Can you tell me approximately how much eectricity isused in thisfacility each year?
ENTER ELECTRICITY USAGE. ...

18 And can you tell me approximately how much this facility spends on electricity every year?
ENTER DOLLARS SPENT .....cctiiiiieieiee e e nee e $

POSITION

Next, | would liketo ask you a few questions about your position at the facility.

21 Wheat isyour title or position?

eV P 1Y = = o (< S RTRS 1
D) MaNtenanCe MaNAQEY .......cceiieiieiiecie ettt e be e sre e sreeaee b 2
C) PUrchasing Manager ..........cccurerireieeieises e 3
(o) I P g o 1= RS 4
€) Chief EIECIICIAN......ccceiiteeee ettt st st be et e sneesneeras 5
f) President or General Manager.........ccoceeiririniniesieniesesie e 6
0) Other (SPECITY) .eveiiieieeee e 7
2.2 What department are you operating within?
) MainteNaNCE/OPEIELION......cc.eiveeeeeieeeieee st 1
o) I =010 1 01c = g1 0T [ USRNSSR 2
(o) I =107 0 1= | SRR 3
d) SAETIMArKELNG......ccveieriiiecieeesieree e re et e e e e e eseeneereas 4
€) RESEAICH ...t e e ras 5
L IO, L0 1= S o= ol 1Y) TR .6
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0) DOt KNOW/REFUSE ..ottt 7

23 What are your responsibilities at the facility?

a) Specify MOtOrs/MOLOr AriVENS. .....cccuoiieeireee e 1
b) Motor Repair/Replacement DECISIONS .........ccvevieierie e 2
¢) Purchase of management of drives, pumps, fans, air compression systems.......... 3
d) MOtOr MaNAGEMENT........eeoeiee ettt e e sneeeesneeeeeeas 4
€) Setting energy effiCienCy POLICY ......ccveoereee e 5
f)  Processing or ManufaCIUNNG.........ccouverirereniereieeeese et 6
0) Other (SPECITY) .eoeeieeeeeeee ettt e enes v
24 How many employees do you oversee?
ENTER NUMBER OF FTES.......ccciiiiiinieisieesie e
TRAINING WORKSHOP

Now, | would liketo ask you some questions about what you learned at thetraining program.

31 How did you find out about the training program?

a) Motor Challenge ClearinghOUSE...........ccccveviiieccecece e 1
D) DOE SEaf PEISON......coiiiiiiiiirieieie e 2
C) L OCAl ULHITY c.veeeeiieeee ettt st 3
(o ) I @0 VLY (o (= GRS RSI 4
L2 T\ = 1 SRS 5
) OtNEr (SPECITY) ..ttt .6
0) DONM T KNOW.. .ottt ettt s e sr e s sbesae e besaeenesbeenneseas 7

3.2 Did you apply the skills you learned at the training program to your daily activities?

If no, explain.

3.3 What did you learn at the training session?

a) Potential SavingS and COSES.......ccouiiuiriiiiiiie et re e 1

b) How toidentify candidate SyStEMS........ccceceeieiiieiieciceece e e 2

c) How to quantify potential DENEfitS..........ccoiriiiiiiii e 3

d)  Other (SPECITY) .eveeeeiieeeeee e 4
34 Did you use the information to identify candidate systems?

| < TSP ORRORPTP 1

N[0 TP TP TR UUROPRRUPO 2

IFYES, ASK 34.A, OTHERWISE GO TO 3.5
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34.a If yes, how many systems?
ENTER NUMBER OF SYSTEMS......ccooiiiiisenene e

3.4.b What kinds of systems?

Q) PUMPS.....ce e ettt e et e ns 1

o) = USSP 2

C) AIlr COMPIESSOr SYSEMIS ....c.eiiiieteeieeee et e e steeeeste e e te e eeseeeeeseeeneesaesneeneesneeeas 3

d)  Other (SPECITY) .evereiiiieeece e 4
35 Did you useit to quantify benefits?

= TP PP 1

[0 TR SPRR TP P 2

3.6 Did you use the information to adopt a policy on more efficient pumps?

3.7 Did you purchase more energy efficient motors?

IFYES, ASK 3.7.a OTHERWISE SKIPTO 3.8

3.7.a.  How many motors were purchased?
1-20 HP 21-100 HP Over 100 HP

3.8 Did you estimate energy savings?

IFYES, ASK 3.8.A. OTHERWISE SKIPTO 4.1

3.8.a What wasthe energy savings estimate?
ENERGY SAVINGSESTIMATE .....ccoiieireesee e

OTHER PROJECTS
4.1 Areyou planning similar projectsin this or other facilities?

4.1.a If yes, when do you plantodoit?
ENTER DATE ...ttt en

A-45



4.2 What isthe size of the project? Will it be......

VS 0 T= s 4 XS 1
o) o = SRS PRRR 2
o) TS 0 = P 3
(o ) T @ 1 0= S o= ol Y ) 4

Finally, | would liketo ask you a few questions about your views on the Motor Challenge Program.

51 What did you like about the training program?

5.3 Did you know about these cost-saving and energy efficiency methods prior to attending the
training program.

53 Would you have implemented changes to your system regardless of the training program?

5.3.a Why/why not?

54 Finally, how do you think the training program could be improved?

THANK YOU FOR YOUR TIME AND ASSISTANCE.
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ASD Training Program
Interview Guide

Name Phone

Title Fax

Company e-mail

Street Address

City I nterviewer
State Call dates

ZIP Complete Date

Introduction: Hello, my nameis with XENERGY Consulting. | am calling
on behalf of the U.S. Department of Energy regarding the Motor Challenge program. We
are conducting an evaluation of the program and are contacting participants to ask some
guestions regarding their experience with the Motor Challenge “ Adjustable Speed Drive
Application” training workshop. The whole interview should take about 15 - 20 minutes.
Isit a convenient time to speak now or can we schedule atime to speak?

First, | would like to get some basic information about you and your company.
Respondent Characterization

RC1 What isyour title?

Q) Plant ManNaQES .......ccoiiriiirereeee e 1
D) PUrchasing Manager .........cccveiiiiiiece e 2
C) Plant ENQINEET ..ottt 3
() SAIES ASSOCIALE. .......eeciiiiieiie ettt e e e reenree s 4
€) ConSUItINg ENQINEET ..ot 5
f)  Other (SPECITY) .ouviiiii i .6
RC2 What department are you in?
) MainteNanCe/OPEraLION ........coveieieriere ettt 1
D) ENQINEEIING ...cocvieiie ettt nree s 2
C) MaANAGEMENT ..ottt 3
d) SAEIMarKEtNG.......coiieiiiieiie e 4
€) RESBAICN ... 5
f)  Other (SPECITY) .oiiiieie i .6

RC3 Could you describe your job responsibilities? PROBE RESPONDENT’S ROLE
IN SPECIFYING, PURCHASING, INSTALLING, MAINTAINING, OR SELLING
MOTOR-DRIVEN EQUIPMENT.
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RC4 If the company has multiple sites, do you perform these duties at other locations
aswell?

Customer Characterization

CC1 What type of businessis your company involved in?

Q) MaANUFACTUIEY .......eoeiececee ettt re e sre e nnee s 1
o) L 1 (1T 2
C) GovernmMENt faCility........ccoiveeiie e 3
d) EQUIPMENT VENCO ...ttt 4
€) ENEIQY SEIVICES.......oi ettt ettt re e 5
F)  CONSUITING ..t 6
0) Other (SPECITY) ...uiiiiiiieciee et v

If CC1=1,then continue. Otherwise, skiptoVCL1.

CC2 What type of product isyour facility involved with?

CC3 What isthe SIC code for your facility?

CC4 How many full-time employees work at your facility?

CC5 Canyou give me the approximate number of motors with HP>1 used in production at
your facility?

Prior Experience

PE1 Wereyou aware of adjustable speed drive technology prior to the training workshop?

If YES, continue. Otherwiseskip to RT1.

PE2 Have you ever used adjustable speed drivesin your facility before?

If YES, continue. Otherwise, skip to PE10
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PE3  Can you describe the specific projects and applications involving ASDs you were
involved in?

PE4 How many projects did you undertake in the last two years?

PE5 How many dollars were spent on these projects?

PE6 Wereyou satisfied with the results of the project?. If YES, continue. If NO, skip to PES.

o) I =< TSSO PRSP 1
o) TR N TSROSO 2
PE7 What factors contributed to your satisfaction?
) Level of energy SaVINGS.......ccoccieiiieiie e 1
D) Level of MaiNteNanCe.........ccoouiiiiiriere e 2
C) ProcessimpPrOVEMENES.......ccciiiiieiiiciee et s e sree s 3
d) Improved Product QUAITEY ........ccceerieiieiieesesese e 4
€) ProjeCt @CONOMICS .....c.viiiiieiiie ettt e e ae e ree s 5
) Other (SPECITY)....ceeierie et 6
PE8 What factors contributed to your lack of satisfaction?
Q) PrOJECT COSES....c.ueiuiiuiiieiesie sttt st 1
D) System performanCe...........coco e 2
C) Other (SPECITY)...coueieiriirt et 3
PE9 What factors contributed to the fact that you did not use ASD technology?
Q) COSES ..ttt e bttt 1
b) Doubts about system performance.........ccocveveieeiieecie e 2
C) Lack of technical KNOWIEAJE..........coerireiiniiieee s 3
d) Other (SPECITY)....iiiieiies st 4

PE10 At thetime you learned about the training, were you planning to implement an ASD
project? If YES, what type of application were you planning?
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Responseto Training

RT1 How did you find out about the training?

a) Motor Challenge ClearinghOUSE..........ccccveieeeeiiere e 1
D) DOE Staff PEIrSON.......cceiiiiiieieieiesese sttt st 2
(o) I oo L0 ] Y2 PRRS 3
d) INduStry Trade GrOUP ........ccueeiieiie et ree 4
€) INAUSLIY PUBIICATION ...t 5
f)  CONSUItANT/ENGINEEN .....oocie ettt nneas 6
Q) Other (SPECITY) c.eeeeieeeeee st v
o) o g i 1 1 1 S 8

Application of Training

AT1 Sincethetraining, have you engaged in any projects or procedures?

If YES, continue. Otherwiseskip to AT13.

AT2 How many projects have you worked on?

AT3 Can you describe the type of system(s) involved in the project? PROBE FOR SPECIFIC
APPLICATIONS AND PROCESSES.

AT4 How many systemswere involved?

AT5 What wasthe HP of the systemsinvolved?

AT6 What specific improvements were made?
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AT7 What was the cost of the improvements?

AT8 What are the savings or anticipated savings based on the improvements?

AT9 Can you describe how the training experience facilitated the implementation of the
projects?

AT10 How likely isit that these improvements would have been made in the absence of the
resources and knowledge you gained through the training?

Q) VY LKEY oo 1
D) SOMEWNEL IKEY.....cooeeeeeeeee e 2
C) NOtHKEY @t all.....ccoeeieies e e

ATI11 (If did projects prior to the training) Based on the training experience, did you use VFDs
in any different types of applications or on any different size motors than you had previously?

a) Applied to more/different MOLOr SIZES.........ccceveriereres coeeieerie e 1

b) Applied to more/different applications...........cccevveeet vovveieeiie e 2
AT12 Areyou planning any additional projectsin the next year?

=) I = USSP PRSPPI 1

o) T N [ TS SPPRRSR 2

If YES, repeat AT3-AT10. If NO, why not?

AT13 What were your reasons for not initiating any projects as aresult of the training?

Q) BUQEL ISSUES.......cue ittt 1
b) Benefits not perceived as great enouUgh.........cccuevveeee viienie s 2
C) Need for COrporate apProVal ..........ccoeeerererieieieeseeee e 3
d) Systems not appropriate for SIte........ccccveiieiiecsie e 4
€) Other (SPECITY) ..ot e 5
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Vendor Characterization

VC1l What type of service(s) does your firm provide?

) EQUIPMENE VENAOT........cc. ceeeeece et 1
D) ENEIQY SEIVICES.....ceiiieieece et ettt e e anee s 2
(o) I O] 151111 o SRS 3
d) Other (SPECITY) ...uiiirieiiciie et re e 4

VC2 What are your primary markets? Specify type and size.

VC3 How many full-time employees work at your |ocation?

VC4 What were your firms annual revenuesin 1998?

Prior Experience

VE1 Prior to the training, how much experience did you have with the design, specification, or
sale of ASD technology?

VE2 Inwhat percentage of relevant cases did you specify or sell ASD technology?

Response to Training

VR1 How did you find out about the training?

a) Motor Challenge ClearingNOUSE. .........ccceiiiiiieiie et 1
D) DOE SEAf PEISON.......oiuiiiiiiieieiieieeee et 2
(o I o o= I U 1) USSP 3
d) INAUSEIY Trade GrOUP .....ocuerueeeerieeieieeesie st 4
€) INdustry PUDIICALION ........cocvieieiiciee e 5
) CONSUTANT/ENGINGEY ..ot 6
0) Other (SPECITY) .eceiiieieicie e v
) DON T KNMOW ..ottt 8
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Application of Training

VT1 Sincethetraining, have you applied any of what you learned to projects for clients or
eguipment sales?

If YES, continue. Otherwise, skiptoVT12
VT2 Didyour criteriafor recommending ASDs change as aresult of the training?

VT3 Do yourecommend ASDs:

Q) MOIE OFTEN... .ot et ree 1
D) ThE SAME......oeet e 2
C) LESSOftON.....uiiiict e 3

VT4 Inhow many instances did you specify or sell ASD technology?

VT5 Can you describe the type of system(s) involved in the project your client(s) were
undertaking? PROBE FOR SPECIFIC APPLICATIONS AND PROCESSES.

VT6 How many systems were involved?

VT7 What wasthe HP of the systems involved?

VT8 What arethe savings or anticipated savings based on the specifications/sales?

VT9 How likely isit that these specifications/sales would have been made in the absence of
the resources and knowledge you gained through the training?

Q) VY HKEIY. oo e 1
D) SOMEWNEL TKEIY.....ooieieeeee e 2
C) NOUIKEY @ @l....ooeeeeieen e 3

VT10 Do you plan to continue using these practices in future specifications/sales? If NO, why
not?
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VT11 Can you describe how the training experience facilitated your specification/sale of ASD
technology? Specify examples.

VT12 What were your reasons for not applying the knowledge/experience gained on ASDs?

a) Systems not appPropriate for SITES.......cce. vovveereeiereere e 1
o) 01 RSOSSN 2
C) Doubts about PErfOrMaNCE..........cooiirirererereree e 3
d) Lack of CUSIOMEN INLEIESE .......ccveeiiecie e 4
€) Other (SPECITY) ..eeeeeirieriesereree et 5
VT13 How important is the capability to offer ASD technology to your overall business?
Q) VY IMPOMTANT.....ccueiiiieiiiierie e 1
D) Somewhat IMPOItaNt...........cccevieit ceeee e 2
C) NOtimportant at @l.........cccces veriiiiireee e 3

THANK YOU FOR YOUR TIME AND ASSISTANCE.
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